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“conforming to ELS. 
Practice of Office Lighting 


How an office was designed, decorated and lighted to achieve reflectances, 


brightnesses and brightness ratios meeting or bettering (except in one instance: 


the reflectance of the floor covering is too low) all requirements of 1.E.S. Recom- 


mended Practice of Office Lighting is told in detail in this 8 Page Engineering 


Survey by an independent consulting illuminating engineer. Write for your copy to 


THE F. W. WAKEFIELD BRASS COMPANY, VERMILION, OHIO. 


ANOTHER WAKEFIELD 
STAR INSTALLATION 


The office described in the Engineering 
Survey is lighted by 4 continvews 
. rows of Wokefleld STARS, eech 


lumineire containing feur 4500° white 
slimline fverescent lomps 72 inches 
long. Token from the Survey is this 
view leeking vertically upwerd from 
— oth lumineire. The Survey 


seys: “This is the brightness pottern 
thet would be reflected by « 
desk top located under the luminaire. 
The lew brightn end brigh 

ratios found here preve that reflected 
glere is not @ problem in this office.” 
The STAR hes @ luminous, indirect 
plastic reflector which slides in end 
evt like @ 
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Westinghouse 


installed and removed 


Light weight, CD-80 and CD-160 fluorescent lumi- 
naires for schools and offices are easy to handle— 
quickly installed—easily maintained. 

Louvers or plastic bottom panels may be removed 
in a “jiffy” for routine cleaning—then just as easily 
replaced. This means full efficiency of the luminaire 
at all times—and a timesaver for the mainte- 
nance man, 

This is but one of the many features of the famous 
CD series, designed especially for schools and 
offices. Specify Westinghouse to get lasting perform- 


ance and quality illumination, 


FEBRUARY 1950 


To get the complete story, send for B-4075. 
Westinghouse Electric Corporation, P. O. Box 868, 
Pitsburgh 30, Pennsylvania. Call or write your 
local Westinghouse Lighting Engineer. He will 
gladly help with your planning. J-04255 


Westinghouse 
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WHAT'S NEW 


In Approved Lighting Ideas? 


Get the latest in 
" installation data in the 


COMPLETE 


LE.S. 
LIGHTING DATA 
MANUAL 


*Containing: 

Newest Series (XIV) Lighting 
Data Sheets approved by I.E.8. Com- 
mittee as the best in new lighting 
installations. 


he 


7) 


COMPLETE WITH 


‘ © PHOTOGRAPHS 
SPECIFICATIONS 
FIXTURE DATA 


A Valuable Working Tool for: 


ONLY e Architects « Consulting Engineers e Lighting Specialists of Power Com- 
$2 5" panies and Manufacturers e Contractors e Lighting Fixture Salesmen e 
" e Anyone concerned with planned lighting! 


Complete with Binder 


This new special binder has big, one-inch rings leaving plenty of room for later 
Lighting Data Sheet series as they are published. Every subscriber needs one for 


e IT’S LOOSE-LEAF TOO! = current and future series. 


ILLUMINATING ENGINEERING SOCTETY 

Single copy price. In lots of 25 

or more, manuals are $2.25 each... 

an ideal field and office manual! for 

staffs of power companies and man- 


Send Lighting Data Manualis) te 


City ufacturers. 

Total: § 
bnelosed 
Hill Me signature 
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STORE-LITE 


FOR EIGHT AND FOUR FOOT SLIMLINE LAMPS 


ter” enables you to offer the retail 
merchant a lighting ugit which costs him less for installa- 
tion less for maintenance and less for operation. 
It is designed to utilize,\with highest efficiency, the many 
the new T-12, 96-inch slimline lamps. 


Curtis “Store 


advantages of 


High Transmission plastic skie panels provide high levels 
of quality illumination on Wwerchandise whether dis- 
played on vertical racks or in herizontal cases. Selling 
qualities are easily seen selection_of merchandise is 


made easy for the customer 


Functional open design of this new luminaire provides for 
ease of maintenance. Relamping is accomplished without 
disturbing side panels thorough cleaning. side 
panels are easily disengaged in same manner as the 
lamps (push-pull principle). On your next retail store 
lighting job, recommend and install the Curtis “Store- 


For 


Liter” ...a profitable luminaire for you and your customer. 
4 
curr : 
> 
A 
- 
a 
/ Leglting 
= 
> Full technical details and speci- 
fications on the STORE-LITER 
are illustrated and described in 
Bulletin Four. Write today for 
your copy to supplement your 9 


* The new sliding clamp hanger makes installation of 


Curtis Catalog 


INC., 6135 W. 65TH ST., CHICAGO 38, ILLINOIS 


.. Jitsfeasier to 


“Store. Liter 
Sliding clamp hangers are first secured to ceiling at 
desired locations. Completely assembled luminaires 
cre then raised and fastened into clamps by tight- 
ening a single screw. Sliding clamp hanger also 
permits by-passing building construction obstacles, 
such as beams, sprinkler heads. etc 


luminaire an economical pleasure 
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One-Hundred Footcandles in 
Troffer Lighted Classrooms 


By D. E. MOZES 
T. R. ANDERSON 


ANY approaches to the problem of ade School suffered partial destruction by fire attrib 

quate and proper lighting of classrooms utable to a schoolbov arsonist. At the time of this 

are based on levels of 30 to 40 footeandles fire. designs for the troffer lighting in the Central 

In the design and application of troffer lighting School were in progress, and it was necessary to 

for the classrooms of two school buildings in Coulee divert design efforts to the reconstruction of the 

Dam, Washington, discussed here, levels approach Columbia School prior to commencement of the fall 

ing 100 footeandles were not considered excessive school term. Application of troffers was not new 

particularly if the resulting brightnesses are within at Coulee Dam, as the lighting svstem for a four 

proper limits classroom addition to the Columbia School building 

The two sehool buildings involved are the Co in 1941, was comprised of one-lamp fluorescent 

lumbia School, originally built in 1935, and the open reflectors in continuous rows. Troffer lighting 

, Central School built in 1946 Both school, build of the higher intensity was incorporated in the re 
BD ings were constructed by the Bureau of Reclama built Columbia School as well as the New Central 


tion Troffer lighting of the highs ro tv. was School 


initially considered for only the Central School The ceilings in both schools are finished with 12 


until, late in the spring of 1947, the Columbia inch-square acoustical tile which has a reflection 
or of about 78 per cent. The upper portions of 

the walls are painted in an off-white color with a 

reflection factor of about 83 per cent. The slate 

chalk boards have a reflection factor of & per cent 


and the desks, tan in color, 20 per cent. In the 


Figure la. (Right) Classroom in Columbia School, showing the recessed fluorescent lighting. Figure lb. (Left) A 
typical plan view of the fluorescent lighting in the classrooms of the Columbia School. Fixtures are 2lamp, 40-watt, 
troffer, Miller “Ceilings Unlimited.” 
Power supply, 3-phase, 120 208 volts. 
Letter on each fixture denotes phase to 

which it is connected 
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(Above) 


Figure 2a 


fluorescent lighting 


Columbia Sehool the natural finished 


hardwout with a reflection factor of SO per cent 
The Central Sehool floors are laid with a large 
cheekerboard pattern linoleum with a reflection 
factor of about 20 per ent chalk boards 
s, amd floors tht have been finished with 
lwhter colors, but searcitvy of materials at that 


Classroom in Central School, showing the recessed 


Pigure 2b. (Below) 


the Central School. 
are 2-lamp, 40-watt, 
Miller 


connected. 
zt 
sot 
J 
- 
wo 
SS 
33-0" 


long The equipment requires supports only at the 
This means that sup 


In addi 


ends and the junction points 
ports in almost all cases are & feet apart 


tion, the furring hangers are the type capable of 


supporting beth the suspended ceiling and the 
troffers 
The 


laveut in the Columbia Sehool rooms is 


time limited the ehotesr symmetrical with respect to the distance from the 
The rooms in the Columbia School are 22 feet by outside rows to the walls and windows: but in the 
™ feet with D)l-foot-5-inch ceiling, The Central Central Sehool rooms the arrangement, although 
School rooms are 33 feet bw JO feet & inches, with svymmetrical, is offset 3 feet from the windows so 
ll-foot-5S-ineh eeilines In the classrooms of both that full advantage may be taken of day lighting 
schools the scheme is the same: that is. there are Another design difference in the lighting of the 
fou tinuous rows of two-lamp 40-watt fluores two buildings is that the spacing of the rows in the 
ent troffers with an additional row at front and Columbia School rooms is 5 feet on centers as com 
rear parallel to the ehalk boards, to give better pared with 6 feet in the Central School 
vertical Ulumination on the beards. Fluorescent The wiring of the troffers takes advantage of 
lamps, 4500° white 40-watt were used in the trof the S-phase 4-wire power supply, in that adjacent 
fers The troffers have white enamel steel reflectors t-foot units are supplied by a different phase 
vith hinwed cloor frames for everv 4-foot seetion Switching of rows is arranged so that inside rows 
ke ir prismatic lenses, providing extensive alone can be used when desired All windows have 
clistribution. are beld in each frame double roller light tan shades which roll down from 
The troffer installations in the Central Sehoo the top. They seem to do a satisfactory job of sub 
ay n foot nti s rows, each made uy duing sky brightness 
of two S-foot sections and a 4-foot extension, The Light measurements were taken in the classroom 
(Columbia School rostallatoons are tf same except im the southeast portion of the Columbia School, 
for the front and rear rows, which are only 16 feet and in one of the classrooms on the north side of 
Ts Class s Anderson ILLUMINATING ENGINEERING 


A typical 
plan view of the fuorescent 
lighting in the classrooms of 
Fixtures 
troffer, 
“Ceilings Unlimited.” 
Power supply, 3-phase, 120 208 
volts. Letter on each figure 
denotes phase to which it is 
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the Central School. Initial footceandle measure 
ments in the Columbia School classroom varied 
from 90 to 125, and in the Central School class- 
room, from 80 to 104. After a year of operation 
footeandle levels have depreciated to from 65 in the 
right front corner to 105 under the row next to the 
windows tn the Columbia School classroom, in 
which readings were taken with all blinds down, at 
11:00 A.M. February 24, 1949 when the weather 
was cloudy. Depreciated readings in the Central 
School classroom vary from 65 in the far corner 
to 120 under the first row next to the window 
These measurements were taken the same day at 
2-00 in the afternoon. It was still cloudy but only 
the top section of the blinds was drawn. Vertical 
readings at the chalk boards averaged 30 foot 
candles 

Brightness measurements were made in the Co 
lumbia Sehool classroom from the second row rear 
seat. The troffer lenses varied from 230 footlam 
berts on the troffer overhead at about 45°, to 140 


Figure 3. (Above) Andi- 
torium in Columbia School, 
showing the incandescent 
lighting fixtures with dis- 
connect and lowering hang 
ers. Figure 4. (Right) 
Hallway in Central School, 
showing the recessed fino- 
ruscent lighting. 


footlamberts on the front row parallel to the chalk 
board. The ceiling tiles adjacent to the rows of 
lenses ranged from 40 to 16 footlamberts. These 


are ratios varying from approximately 51, to 1 to 


about 9 'to 1, and compare favorably with the Amer 
ican Standard Practice for School Lighting recom 
mendations of 20 to 1. The American Standard 
Practice recommends a ratio of 1 to 10) between 
desk and ceiling. We found that there were from 
70 to 92 footlamberts on white paper on the desks 
which compared to the brightest surface on the 
ceiling, 140 to 230 footlamberts, resulted in ratios 
of 1 to 2 and 1 to 245 which are also well within 
American Standard Practice recommendations 
The brightness ratio between desk and floor aver 
aged 1 to 1/5; for example, 92 footlamberts on the 
task to 19 on the floor. The American Standard 
Practice limit is 1 to 1/10 

The desk tops are several shades darker than the 
desired finish, and our measurements of the ratio 
between the task and desk top did not quite ‘‘ make 
the grade."’ The recommended ratio is 1 to 's and 
4" footlamberts on task to 26 footlamberts on desk 
is a ratio of approximately 1 to ', 

The hall in the Central School is lighted by 1 
foot sections spaced 12 feet apart using the same 
type of troffers as those installed in the class 
rooms 

The Columbia School gymnasium was re-lighted 
after the fire with twenty lOO0O-watt prismatic 
refractors which deliver 40 footeandles in corners 
to 57 in the center of the floor, Disconnect and 
lowering hangers serviced from the baleony make 
maintenance easv. Brightness at the fixture over 
head at 45° is 110 footlamberts which compares 
very favorably with 11) footlamberts on the 


ceilings 


% . 
ad 
= 
“A 
oh, 
: 
ey 
4 
af 


ee ing — With Light and Color 

[LSON'S. a lies appear store located on watt lamps spaced 1S feet apart on the lower level 

Det ' busiest block, reopened last Spring The large sign uses neon tubing with a plastie face 

fy til , prograt A while the other sign is a silhouette sign with the 

saunter th th lern ata light from the window to set it off 

i! sha sarmth and fort av | ‘Tt rit Below. and on the facing page, may he seen some 
ind ht. ned by Maxwell E. Wright f the various types of lighting used. The louverall 

in arehit ition with ling os b a cavity 3 feet deep. Slimline 

light lamps of 42-. 72- and %6-ineh lengths operating at 


i 
> 
for the store emplovs exan ples 
of almost ry f lighting 
wel 
\s shown bw tl preture at ft 
the top of the page, tl trict 
view shows al nviting inter ' hy q 
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200 ma, are on 12-foot centers, 
12 inches above the louverall. To 
hide a number of unsightly pipes 
and part of the sprinkler sys 
tem, the cavity above the louver 
all was painted black on the ar 
chitect’s recommendation 

Drop ceilings, another modern 
note, use 300-watt incandescent 
lamps on 3!y- to 4-foot centers 
contrasting effectively with the 
fluorescent lighting 

To highlight the merchandise 
displayed in wall niches, flexible 
units are suspended from the 
ceiling about three feet apart 
using 150-watt reflector floods 
The wall cases have their own 
lighting, however standard 
strips with 20- and 40.watt fluorescent lamps. The 
interior of the cases has been painted a chartreuse 
color, highlighting them additionally against the 
California Redwood of the paneled walls. 

Another lighting design employed is visible in 
the view of the handbag department shown below 
At the right of the picture, a wall case may be 
noted. using a 40-watt fluorescent channel. In the 
picture the light source is notices able by the reflee 
tion in the mirror at the back of the case. Shim 
lines are used here, of 42-inch and 62-inch size 

Opposite this area is the millinery department 
with costume jewelry counters running through 
the center of the area (lower photo, facing page 
This is a good view of the drop ceiling with its 
cove of cold cathode tubing operating on a 12,000 
volt series cireuit. In this view is also apparent the 
extensive use of mirrors throughout the store. The 


columns are all mirrored down the center and re 


fleet part of the silhouette sign on the outside 


Recessed units in the center area are over tHe in 
dividual tables where the customer tries on the 
hats 

Wall lighting in the millinery department 1s pro 
duced by 20- and 40-watt fluorescent tubes down 
each side of the splayde oak paneling, with the 
niches painted yellow, As with display niches else 
where in the store. the merchandise is also high 
lighted by 150-watt reflector floods in suspended 
flexible units 

In the hosiery bar, part of which is shown below, 
twelve plaster niches, each using a 150-watt reflee 
tor lamp, highlight the color and sheerness of the 
hose displayed 

The owner of the store has evidenced consider 
able enthusiasm for its lghting claiming in 


creased sales, and greatly improved use of space 


What was once a millinery store has 
been converted into a ladies special 
ty shop having several departments 
A number of types of lighting design 
have been employed, including lou- 
verall ceilings, drop ceilings, coves, 
and recessed units utilizing effec 
tively incandescent and both hot and 
cold cathode light sources 
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Lighting a Recreation Room 


LIGHTING OBJECTIVE: To provide illumination for reading, card playing, pool and billiards 


A.LA. Pile No. 31/17 


Installation at 
American Federation of 
Musicians’ Union 
Local No. 6 
230 Jones Street 
San Francisco, California 


Genera) Information: The area 


s approximately 49 x 


Installation: 
STA mes 


" 


tlamberts 


Published by the Committee on Publications of the Nluminating Engineering Society, 
51 Madison Avenue, New York 10. New York. 


‘ON 


Series XV 2-50 


20-23 
4 : 
walls green 0% RF 
‘ greet 43% RF 
ed ‘ noleum 11% RF 
pro ted vy fifteen Wakefield “Star No 
Huore mps 10 feet e the floor; and twelve Wiremold No 
| Hilt sen with one 48 inch, 40 watt fluorescent lamp 
‘ ht rd 
a 4 ' ted the surfaces of the cams. Supplementary ghting on poo * 
No. Fousts ts watt PS indescent lamps 
Wir 
tos 100 
¥ 
and San Fra ‘ fornia 


Technique of Lighting 
Generating Stations 


HE LIGHTING of a modern generating 
station presents many problems not generally 
encountered in other industrial lighting situ 

ations. In a generating station the conditions are 

so different from conventional lighting projects 
that in many cases only empirical formulas and 
long vears of experience can prescribe the lighting 
installation that is best suited to this particular 
type of problem 

This was pointed out by Brainerd and Salneu 
mn their paper on generating station lighting pre 
sented to this society at the 1947 Technical Con 
ference in New Orleans.’ As emphasized by these 


authors, steam electric generating stations are 


characterized by irregular areas and = ceilings that 
are obstructed with pipes, conduits, wire and cable 
troughs and a variation of high and low ceilings 
Some of these areas contain machinery and equip 
ment that do not conform to any symmetrical pat 
for optimum locations 
Although not 


brought out by Brainerd and Salneu, there is also 


tern and leave little space 
of desired lighting equipment 
the very important factor of the human element 
entering into the design of generating station 
lighting. Operators in these stations lay strong 
emphasis on such things as visual acuity and elimi 
nation of reflected glare, brightness and brightness 
differences 

It is highly gratifying to note that illuminating 
engineers are beginning to take keen interest in 
generating station lighting. It is also highly grati 
fying to realize that the efforts of a few pioneers 
in the past 15 years have been able to produce 
snowball results and arouse interest of not only the 
illuminating engineers but the power design engi 
neers as well, in this major problem. Management, 
too, recognizes that the lighting of a generating sta 
tion is a very important engineering function, and 
is well worth the necessary expenditure to provide 
adequate seeing for the operating personnel, and 
in addition to afford the utility an opportunity to 


demonstrate to its customers who visit the prop 


A paper presented at the Nationa Technical Conference 
INuminating Engineering Society held September 20-5 
French Lick Pennevyivania Power 


Co Allentow Pa 


Indiana Authors 
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laghting Generating Stations 


By H. F. CARROLL 
W. B. MORTON 


erty, how commercial plants should be lighted. The 
relative cost of providing adequate lighting in a 


yenerating station Is not excessive possibly 


amounting to one-quarter to one half per cent of 


the project cost. 

The authors of this paper are presenting a design 
of wenerating station lighting, that of the new Sun 
Plant of Pennsylvania Power & Light Co., 
which they hope will contribute to this phase of 
hyhting hich interest is once more being 
aroused. It is hoped that this contribution will 
awaken further thinking im connection with this 
problem and stimulate others to present their views 
and to describe their experiences and developments 
in this connection. The recent formation of an 


Illuminating Engineering Society Committee on 
Lighting of Central Station Properties ts a forward 
step from whi h a worthwhile contribution is ex 


pected to result 
The Problem at Sunbury 


The Sunbury Steam Electric Station, located on 
the Susquehanna River in Central Eastern Penn 
sylvania, comprises an ultimate development of six 
turbo-generator units, totaling 550,000 kilowatts 
In physical scope, the initial project covers a plot 
of ground over two miles long and one-quarter of a 
mile wide (Fig. 1 This plot is divided into three 


veneral areas: a million-ton coal storage, handling 


and reclaiming area, the general operating area, 
and the ash disposal area. In addition to the main 
plant building rising SOO feet to the top of the 
stacks, there are nine miles of railroad trackage, 
four miles of paved roadways, two large high-volt 
age substations, a mile of coal conveying and 
handling runways, in addition to seventeen outly 
ing buildings consisting of screen house, water 
treatment building, a car dumper with a pit of 
several elevations to a depth of 65 feet below grade, 
oal handling and processing equipment buildings 
and structures, large building for thawing trains 
of loaded coal cars, locomotive repair building, a 
substation control building, a large office and serv 
ive building, seale house and gate house 

The initial installation has two turbo-generator 


units of 75.000 kw capacity each with four 400,000 


Carroll-Morton RI 
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CAR OUMPER 


SUBSTATION 


Figure 1 
tude of the lighting problem 


VARO SERVICE BUILOING 
STACKER RUNWAY 


Air view of the Sunbury Steam Electric Station project during construction progress 


Only the operating and coal 


tures are temporary construction 


storage areas 


os were 


OFFICE & SERVICE BUILDING 
[~ WATE@ TREATMENT 


SUBSTATION 


showing the magni 
appear in this view. The Quonset hut struc 


buildings 


and minimum of 


In control rooms 
min 


Wits of 


except for 
vs stairwavs 
w brohtnesses 
ents of 40.50 
sulted in 115 to 
ancdles it \ value 


indles turbine room 


iy 
\ 
Ib per hour p but stea light sources below the gratings 
tw ler } wi rized or eliminated and in offices comfort 
i ba is hia ver Intensities adequate for all classes of work were 
tha beter | present a irvet established. The general intensity throughout the 
t her nter ttl plant, wher pera 
tationed three shifts per das and vert 
aed f whet il lant operations are footeans 
nts established for the light 
ae of the wer The design has made use of fluorescent lighting 
sith th eption vhere it would appl if os estimated that 
nation? fir tas for fluorescent tubes are about per ent of 
} s about the plant 
Torts were made to it st bright In all designs of offices mtrol rooms, labora 
bie httess ret nt ne olor formes. and s h spaces where ersonnel are sta 
trast ‘ t t? t thea nt j is! ti ale} eomfort of 
i ithe th 
. Teet created b nin ries personnel were pred nant om tlh selection of 
net bright ht mick rs ding air conditioning, 
rrounds. Areas witl fl ntensity glareless illumination and glass block wall 
vere Hated sof ‘ rhe ht i Is for man ! wimoission of davlight 


Throughout the piant, particularly in boiler and 
turbine rooms, supply circuits were required to be 
so interspersed that the failure of any power souree 
would not result in the loss of more than 50 per 


cent of the illumination in any one area 


Painting 


Throughout the station special care was given to 
the painting problem. In all areas, efforts were 
made to avoid dark surfaces. Both exterior and 
interior of partition walls in the plant are of a 
light green tile. Equipment throughout was painted 
some form of light green, light gray, or a light buff 
color except where items such as turbine room 
vellow for safety 


rane are painted a aution’ 


or other reasons. Floor tile is a quarry red except 
for control room where the tile is a light marble 


color 
Use of Model 


A seale model (Fig. 2), was constructed during 
early design stages with all details of boiler, auxih 
ary, and turbine areas faithfully reproduced in 
detail 


design purposes to obtain the best in design of 


Although this model was built for general 


plant and equipment, for use in instructing opera 
tors and for the education of emplovees and others 
interested, it proved to be invaluable in the laying 
out of the lighting for these buildings. The exact 
reproduction of the finished boiler house and tur 
bine room with all equipment located to seale (Fig 
rht 


permitted 


| econ plete visualization 


ing design ‘fore the designs were finally drawn 


up. This utilization is a strong argument in itself 


Figure 2. Use of a scale model materially aided in 
visualizing results from design plans as engineering 
progressed 
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Lighting 


Figure 3. Construction of model permitted “splitting’ 
into sections providing complete visibility of interior 
areas 


onstruction a seale model during design 


plant 
Control Rooms 


The ontrol rool are the nerve enters of the 
slant. where all major plant operations are 
ontrolled 


verv highly spe malized 


liehting of the control room 1s a 
problem As all 


station designers know design of adequate 


switchboard and control room ilumination has for 


anv vears presented three major prot lems to the 
design engineer”: * First, what in older stations 1s 
the most frequent cause estrain complaint, the 


sharp contrast between eiling or sources of 
licht, and the dark surta as old fashioned 
black switehboards, mmpre r window shades, high 

and second, direct glare from open light 


davlight) within the operators 


including 
vision, an | pecular reflection, and 
highliehts in the in 
at interfere with reading of the 

nstrument scales 
The first problem, that of contrast between livht 
ind dark surfaces can, of course, be readily dis 
posed of by carefully painting all surfaces some 
shade of light color, even including such things as 
nachinerv and battery racks, if such are located in 
the control roon The second problem is easily 
solved so far as direct glare in the ope rator’s field 
if vision is concerned as there are now many new 
desiens of lighting units available that will ae 
omplish this. but some of these avvravate the third 
of hichlights and re ted contrast 

brightnesses in the instrument faeces. If win 
lows cannot be eliminated in the design, modern 


iwrainst the glare source 


blinds can resorted for protection 
The third problem light reflection in instru 
ments. is the one w e concerned with most and 


s the one most adi tye overeome 
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Any source of light for switchboard illumination 
will be refleeted im the glass faces of the switch 
instruments. If this is a direct source, loca 
fixtures at an angle of incidence so that 
flection is out of the operator's field of 
om the proble m of mestrument glare 
lose to the 
obtain satistactor 


man asses produ 


inst 


Sunbury 
ame the 
inate glare on one switch 


on on adjacent 


ming 


The control room lighting problem at Sunbury 


involved two rooms. One, the plant centralized 
control room for control of both turbines and 
boilers, which is a room approximately 50 ft by 40 
ft laid out with control boards in a complete square 
about the operator. The second room is a control 
room in the outdoor substation control house. This 
room is 60 ft by 50 ft and contains all switchboard 
current panels for the 


ontrol, relay, and carrier 


two 66 kv switchvards provided with the initial 
150.000 kw installation, and for the future 220 kv 
switehvard. The problem ts similar for each room 
with a 15 ft ceiling and switechboards ultimately on 
fon These switehboards are finished in 
opalescent grav aluminum laequer as are all of the 
75 other switehboards located throug plant 
ontrol room is finished light green wall 
with marbleized rubber tile 
During earl trol room with 
switehboard instruments i t up 
based on a la iving a continuous row of three 
Hiwatt fluc it fixtures located about three 
feet from e: hboard face with supplemen 
center area betwee \ctual tests 
showed that even \ ese fixtures tilted and 
louvered, or with a stepped false ceiling, it was im 
possible to avoid appearance of images from the 
fixtures on the faces of all the instruments located 
"0 to the row of lihts These mace reading of 
scales very diffieuit 


Investivation «© the possibilities of a louvered 


Figure 4. Portion of substation control room with louver- 
all ceiling during construction. Note even intensity on 
boards with absence of glare. 


ILLUMINATING ENGINEERING 


A, 

is 

> 

of incidence will in gee undesir z 

ible shadows on the seales and reduee 

mibility of switehboard nameplates) Shadow on 
the seales hi be completely elit ated if 
ent manufacturers would build instruments wit te 
standard instruments de these iss 
patrument mar will furnish the 
alles) mot ‘ nat reflections 
mstat s these have not been entirel 
if 
ent ha me fuzz fina few 
irs. We reeownize the study that has been giver os 
probe manufacturers of prismati 
ent ath b thet itaiit ana nating 
heer \\V ha ol and a ning to Use 
firs rtain apy st the prismatic lens units 
available for obtamu h int sit hvhting on 
the trov sources: placed se iw to avon 
nal ett thon tre the light soures 
er, the prabl of reflection is accentuated by oe 
sWitehboard arrangement 
iltimatel vall 
cireet liehts poles mito elin 
; 
j 
bowarels j 
of refleetpon an be redtieed mate j 
riall by the totall indirect type of lghting im | 
stallation where fixtures can ed out of the 
4 of retlection such as behind switehboards, pro 
nied room p portions are favorable The indirect 
system. however. is in general limited to relativels ae. te 
low footeand ntensity (probably 25 footeandles 
The +} ist tur the artit al ski 
lheht or seo wonalble te otain hiwher 
is a fact that if th » lass mmstru 
~~ 

ereater than ti nat nt sea 

behind lass j he ail +} be miiti 
gated to a degree that) nt nee with rei 
of seales will result 
; 


determine whether any objectionable highlights 
would exist, a mock switchboard panel was set up 
in the office of one of the louver manufacturers 
where a plastic louver type ceiling had been in 
stalled. Careful checking of this mock panel indi 
cated that although some minor highlight existed 
in the faces of the top instrument, it was not at 
all objectionable and the seales were still entirely 
readable. In the actual installation at Sunbury, 
no objectionable reflection whatever exists from the 
louvered ceiling, with full intensity of illumination 
Fig. 5 

The louvered ceiling design selected consists of 
ft x ft sections of 2" x 2" x 2” vinvlite egg-crate 
mounted 11 feet above the floor with a three-lamp 
Wewatt fluorescent) porcelain enameled reflector 
mounted two feet above the louver ceiling over each 


eas ess Tho ft x 5 ft section of louver (Fig. 6 


The installation results in an even level of illu 


Figure 5. Close-up of instruments shows lack of glare and 
objectionable brightness differences in instrument faces tuination with minimum brightness effect in instru 

ments from overhead light sources. Average illu 

mination obtained was 50 footcandles on the verti 
ceiling based on a complete suspended ceiling of cal faces of the switchboards with 115 to 125 main 
egg-crate louver construction from wall to wall tained footeandles on horizontal surfaces. with a 
with lighting units closely spaced above the ceiling brightness within a 4 to 1 ratio. Cireviting and 


to obtain desired intensities indicated that this switching provides for operation of one, two, or 


type of construction would provide the needed three tubes in each fixture as desired. Switching 

artificial skylight type of illumination (Fig. 4 out one tube will reduce the illumination to about 
Although this louvered ceiling type of illumina SO footcandles, and switching out two tubes will re 

tion had been successfully used in a number of duce this to about 45 footeandles 

stores and offices, at that time, so far as could be The ceiling and all piping, conduit, air duets, 

learned, it had not been seriously considered by ete, above the louver ceiling are painted white to 


anyone for control room applications. In order to obtain maximum light reflection, maintain cleanli 


3-40 WATT FLUORESCENT FIXTURE- AIR CONDITIONING DUCT. 
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1-38 WATT FLUORESCENT FIXTURE~ LOUVERED CEILING 
CONTROL BOARDS (2° « 2° 2” EGGCRATING) 


FINISH (OPAL. GRAY) 
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SECTION OF CONTROL HOUSE - LOUVERED CEILING LIGHTING 
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Figure 6. Details of louveral! ceiling design and location of luminaires and equipment above the ceiling 
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tel tee Taerlitate aintenanee of and It com pleates the air conditioning system design, 


juipment above the ceiling, It was first thought the sheets must be wax treated to prevent electro- 
that the | er ceiling would have acoustical prop static charve that collects dust and it was believed 
rties but the manufacturer states that the material they would involve a greater maintenance prob 


little effeet on the len 


if The footeandle levels wit ise The imside of the switchboard cubicles is illumi 
f plast le rs are about 20 per eent hovher thar nated from a continuous row of two 40-watt fluor 
th etel i a pie scent units providing good working intensity on 


ive back of switehboards with nearly 360° coverage 


Auxiliary Control Boards 


It . ! ted t that t? eu In addition to the two major control rooms, there 
has EXCESSIVE are located about the plant 75 local switchboards 
rlint reflection on | tal surfaces This was vhich ordinarily would present the usual switch 
' rnized, but th Tact " ntrol board lighting problem. It was felt, however, that 
reom lighting wits rical ilumination of switel in the case of these local boards, no. subsidiary 
boards and this disadvanta sas of secondary source of illumination would need to be applied 
Hn portanies since 25 footeandles of general illumination ts pro 

Consideration was given to possibilities of a ided. It is true that at these local switehboards 
luminous ceiling of translucent sheet plast Vhiiet there will be some direct reflection experienced in 
has been used successfully in one utility's plant the instruments, but since these local stations are 
However, there are inherent disadvantages to this nly intermittently operated, it is not felt that this 
type ceili that appeared to offset its advantages problem will be serious. If, after the plant has been 
The plast heet ceiling is limited to relatively placed in **full commercial operation,’’ any one of 
low intensities in the order of 30-40 footeandles these spect locations indicates unsatisfactory 


lighting results, it ean be handled as a separate 


problen 


Turbine Room 


turbine roon which is 66 ft bw 280 ft. is 


The 


hehted with a 1:1 lumen ratio of combination in 


andescent-mercury lighting, using two 400-watt 


16.000 lumen mercury lamps and one 1500. watt. 


000 lumen incandescent lamp per ontlet 
mounted in three rows, on 23-ft by 24-ft centers at 


a ft mounting height. The luminaires are serv ’ 


wed from the crane and are mounted on a channel 


bracket (Fie 8s vhich was fabricated on the job 


Consideration was eiven to the use of roof boxes 


that would permit servicing from the roof, but the 


possibility of water leakage was felt to be too great 


to justify this design 


The rows of lights are controlled separately by 


ontactors operated ror switches at the ontrol 


room on the turbine room floor elevation. Here. as 


in other locations in the plant it was decided to 


provide ceiling illumination in order to redues 


rightness contrasts and to show the architectural 


ippearance of the ceiling to advantage. To provide 


for this, prismatic glass liminaires are used. The 


backing was left off the glass mercurv units. but 


retained on the neandescent units because of the 
Figure 7. Interior of switchboard cubicle in main control ' . 
ent renerated fre thy 
room lighted by continuous row of two 40-watt fluorescent seherated lan ps 
units with 360 coverage The removal of the metal ba from the mer 
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Figure 8. High bay triple unit suspension bracket. Ballast 
is mounted on the bracket 


eury units provides a soft green glow on the 

ings which produces a very pleasing effect. The 
lighting level, at floor level, in this area is in t! 

order of 55 footeandles maintaimed. With the rows 
of lights being controlled s parate lv. there 

cient flexibility of illumination, designed roughly 
at 20-40-60 footeandles, to suit the work tasks, or 


oceasion, as the case mav he 


Elimination of Cavern Effect 


Throughout the auxiliary bav and boiler hous 


} 


areas it is highly desirable to design a minimun 


of glare in the operater s eves. rou 


elevation to a higher elevation. In the boiler house 


with the varving elevations and irregularities, this 


could be ac ed best by the use o rismnati 


I 
glass luminaires of 200-watt capacity ig. {a 


These are located to provide minimum illumination 


of 25 footeandles throughout the area This lan P 
size appeared suitable below the grating floors to 
insure avainst annoying upward glare through the 
gratings. In a few locations in the boiler house 
where ceiling heights are in the order of 25 feet or 
Wi-watt to 


more, the high bay unit, employing 


1000-watt lamps, has been provided, serviced from 
lowering type hangers, but in practically every 
case, care has been exercised to provide illumina 
tion on all parts of ceilings as well as on floors and 
equipment. For the auxiliary bay areas, fluores 
cent industrial type units have been used with slots 
provided in the units to illuminate the ceilings 
which accomplishes the solution to the basie prob 
lem of eliminating the ‘‘cavern’’ effect in these 
areas (Fig. 10 The elimination of ‘‘cavern”’ ef 
fect is felt to be a forward move in that it tends to 
reduee any tendency toward claustrophobia and 
makes for cleanliness and general cheerfulness 
about the power plant. Also, work on cable racks 
overhead is greatly facilitated by use of the upward 
light component for ceiling illumination (Fig. %b 

It is interesting to note that slotting of the fixtures 
results in marked decrease in operating tempera 
ture of the fluorescent tubes, reductions up to 18 
recorded by the manufacturer on test 


beige 


Outlying Buildings 
Phe same considerations were given to the design 
the lighting in outlving buildings as they were 
the main station building. The functions of the 
areas were analyzed, and the lighting designed for 
the funetion. The same general types of luminaires 
were also used and, in order to eliminate repetition 
of discussion, the design in the various buildings 
will be briefed 


“a Yard Service Bu filing This building com 


prises vard equipment and locomotive repair shop, 


Yard 


om and locker and shower rooms The repair 


Master's offices eneral purpose assembly 
shop lighting design utilizes 1:1 lumen ratio com 
bination incandescent-mercury for general lighting, 
providing 50 footeandles from high bay units. Con 
tinuous row fluorescent lighting is used over the 
work benches for the localized illumination. The 


remainder of the building is lighted with opal glass 


Figure 9. (A-—-Left. B-—-Right). Prismatic glass enclosed 200-watt units provide even intensity over ceiling areas, 
piping, cable racks, etc. to eliminate “cavern effect.” Note the ease with which cables can be traced and identified 
throughout their runs. 
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Fluorescent industrial unit with apertures pro 


Figure 10 
vided for utilization of upward light component to elim! 


nate “cavern effect 


res (Fig. 10 The 


wt hes will th 


t! iorescent 


maintaimed imtensit n the work 


> ft that in the Yard Mas 


100) ane 


ter'’s office 50 footeandles n the locker and toilet 


rooms 20 footeandles and 45 on the assembly room 


«» controlled that, if d sired. half the facilities in 


this room can be energized for flexibility 


b Thaw Shed 


ubicles 270 feet 


rhis building is composed of 


four long. each accommodating 


five ars of oal where hot water ws used to thaw 


frozver oal Ordinarily there no 


task in the building however. floodlights 


installed at wh ne of the ubicles for 


t breve easions when they must be entered 


Dun The ar dumper un 


loads the eoal by turning the car 


down, emptying the hoppers Trot where 
it feeds into the convevers underground. The con 
trols at at ground level, the mm hanism ana all of 
equipment are subterranean 
structure extending to a depth of 69 Teet The ma 
rit f th luminaires are dust tight prismati 
enelosin nits maintaimimg an imtensity of 

teancdles 
d) Coal Crusher H The coal crusher hous 


of four boilers requires 50) tons of coal per hour 
and the additional boilers for the plant extension 
now under construction will require 60 additional 
The installation of six 
units will 


hour. It 


ultimate 
require a total of 300 


tons per hour 
turbeo- generator 
is important that this 
Although the 
the 15 


to be sufficient for 


tons of coal per 


kept in operation 


lighting is not designed for close inspection 


oiling and observation A sufficient number of 


are installed so that 


heavy duty convenrenes outlh 


portable lights ean be used for those infrequent 
occasions when close visual work Is necessary 
Porcelain enamel dust tight luminaires are used 


i street light 


n the enclosed sections and symmetri 


the open sections 


stations 


oal re me convevor to 


ontrol eq pr ent 


Prismatic glass enclosing units 


are used in these locations maintamimng 25 foot 
andles 

vw) Nereen House The sereen house, located at 
the ri hank. sereens the intake water of debris 
The debris is constantly being removed to allow 
1 free flow of water. Combination incandescent 
mereury illumination using prismatic glass retle 


tors is supplied in the high bay areas providing 
Hlere again metal backing is omitted from 


Vapolets 


ft 


the mereury units to light ceiling areas 


are used below yround level to supply a sufficient 


intensity for oiling and safety 


h Water Treatment Building diver the treat 


tank andescent lamps in prismatic 


vlass reflectors are used supplying 15 to 20 foot 


ment area it 


andles. In the pump area fluorescent luminaires 


ire used with 25 footeandles maintained, The water 


test laboratory is also located in this building where 


75 footeandles of fluorescent lighting is supplied 


tron industrial retlect 


Office and Service Building The oftice and 


huilding is a general purpose building hous 
ing the Superinte ndent's office veneral offices, the 


mechanical and electrical repair shops, locker 


rooms. laboratory. large assembly room, kitchen and 
storerooms. In the offices, laboratory and kitehen 
eiling mounted opal glass enclosed fluorescent 


luminaires are used supplying 50 toe 75 footcandles 
Fig. 11 


footeandles in the 


This same gen 


yeneral 
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ing luminaires in : 
hange the flow of the « 
wnother and house the 
the ea 
have iz 
ie 
’ 
: 
wus elevations and irre jlaritvees of equipment out ral type luminaire provides 
‘ ne nits at iss roo ind 20 ft-« im the locker 
thes rist is i i 
nel andl terlet rox (jlass botton troffers are in 4 
faot stal hy where 60 ft-ec is main 
tained In tl shops and storerooms industrial 
rs ‘ t i 
t ation type fluorescent luminaires are used. An intensity 
Tha i i 
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Figure 11. Fluorescent opal! glass enclosed luminaire for 


plant offices 


of 50 to 60 ft-c is maintained in the shops, and 20 


ft-- in the open storage areas of the storerooms 
with a slightly higher intensity in the aisles of t 


nn storave areas 


Outdoor Lighting 


The outdoor lighting falls into three 
Floodlivhting 


thoms Substation lighting bh 
and (¢) Roadway lighting 
a Nubstation ] sghting The substations are 


lighted wit or type sul 


station units ane 
have been installed in accordance with tl nian 


facturer specifications. It 


i an be readily observed 


whether or not the switches are open or closed and 
the ground illumination is excellent (Fig. 12 It 
Is possible however. that some additional supple 


mentary lighting may be necessary. Several ex 
periments have been made with the PAR type re 
flector lamps with good results, and if operating 
experience later indicates supplementary lighting 
necessary in these substations, some of these PAR 
units will be added 
b) Floodlighting 


most entirely to the north end of the railroad yard 


Floodlighting is confined al 


and to the coal storage area where 1000. and 1500 
watt narrow and wide beam weather tight flood 
lights are used so that coal can be kept moving re 
gardless of day or night. The floodlights are 
mounted im groups of three on poles spaced on ap 


proximately 200-ft centers, mounted at approx! 


mately 35 feet 
Roadway Lighting Almost four miles of 
romiway are necessary on this project to connect 
the various areas and buildings. These roads are 
lighted in accordance with the American Stand 
ard Practice of Street and Highway Lighting 
The road from the main gate house leads past the 
future 220 substation, the two 66-kv substations 


and the bo house, to the office building. In this 
area where i hich voltage lines, steel pole 
underground supply The 4000-lumen pes 


120-ft centers and mounted at Ji 


are spaced on 

6 inches Past this section, towards the coal 
storage area the traffie has thinned out and 
vhere there ar rh voltage lines, wood pole 
erhead supply The livwhts are mounted at 
These 


lights are all supphed from 6.6 amp series cireutts 


toon ADDroXt ately 15t)-foot 


eenters 


The svstem bs operated from photoe le etrie control 


Emergency Lighting 


Emergeney lighting is from 125-volt storage 


batteries and contemplates providing sufficient 
illumination in operating rooms to perform emer 
gency operating procedures. In other areas only 
sufficient light is provided to permit passage be 
‘Exit 


at all stairway entrances 


tween operating areas lights are pros 
The emergency light in 
the control rooms is from reflector type floodlights 


located above the louverall ceiling, spaced about 


Figure 12. Night view of one of the substations. While illumination in general appears adequate, some supplementary 
lighting may be indicated after station has operated for some time, which will probably be obtained from PAR 
type floodlights 
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iilumimation in any one area 

Roadway lighting, often neglected in generating 
plant lighting design, is highly important for safe 
ty and for protection of property 


The lighting of offices and workshops in the 


plant is deserving of * same good engi 


itfention j we our customers’ 


is a Major 
he utilitv an ex 
e to emplovees 


advantages of well 


Bibliography 


NGIN BERING 


: 
F 
; two feet in front of switehboards on 4-ft centers 
TI receptacies for these lamps are mounted on oF 
short skip between the fluorescent r 
flectors. PAR floodlights are also provided for i 
at ited a wt ne ‘ irbin 
rat rn fliand th turbine root flosest 
ery 
> 
Conclusions ffices and shops 
(sreat sles hi Lighti of a generating station 
yenerating stat ip rt but the problems ar neering undertaking and affords t “ 
sO mplex that much still remains to be done ellent opportunity to demonstr ma 
For the I n ind customers. the benefits and 
able that the brightness ntrast between luminaire engineered lichting 4 
and the background be tte a minimun This i 
4 has been a mplished b lustrial ‘ 
| 4 
ent reflectors with apert and also with pris A. ood of a Modern Ger 
matic refleetor refractor units to eliminat vhat we , 48 
have termed avern effect and ising prop ‘ K and Colored 
erl elected paint and careful selection of fixtures 
| ilar ref! thot ntl nt sin ! 
tr sith vitel steed at meht angles Phe 
wl ther th t ‘ it . 
the ise of a solid levhting source Phos 
ir ne nm tions im tw DISCTSSION 
fetall ' if fr | inits 
kK hve it rs ended tor 
n excellent pape n «de enerating station lighting : 
hes such as sss or plast eil 
i Few pe realize, unt he e of these modert 
4 ty ist } int wit ht « | n complete the vhting : 
’ lasts rate line has «distinet advantaves ke to commend the ithe for the use of light 
rat sine has ft vwivantag rf ny equipment ut at vard component, Visual 
facilitat for ti ar ow pure ne ove we iit, eable wks, 
efit nut ter 
3 md nlenance per te ‘ en hearty approva 
sherever tl { tu has been used 
vit ise ist wes al | thy 
I « net entirely agre« however, with the 
behtine problem would materialls of 
, ffered tor Control Roon htine It is true that a 
| 
i iin i tem af or piastie ce rhtimg is perhay 
“er 
nished with las vers Internal the wd genera rhting. Brightness 
imstruments mtrary to tl funda ' ust reduced i minimum, and the room in 
mental primey ond that of enera ery eomfortable Hlowever, a Con 
! note hithhess on tl panel fronts to improve trel Room om a meoderr enerating station, being the 
inal strain inal therefore the ‘ enter the entire slant 1 room of 
time vhen trouble cour mpolieated sw noe 
hould not | sod. Insts nt scales and switel \ ‘ ‘ tehing 
clone ml the Contr operator must be 
ind na tea \ vith black let 
tant ert te danwe » natrument- 
theretore t seer to me that the eente the attrac 
Be ineandescent t the thes ort the Since brichtnex« 
ha nite xcellent ot ir abilit 
alit it thy } str oscopt e if helewe that the ent ean should 
y ‘ eh hitest eve fe nat 
Inter thre } ‘ ted the bh ‘ ‘ roo 
‘ ‘ 
it 
j Nig ¢—C'a Mort 


Electrical Transmission Control 
Room, Russel] Station, designed 


Corr for Rochester Gas and Electric 
@ Corp 


COocc 


es today, and tneorporate an under 
‘ Russel lon © ‘ es (ras and 
orpor na och ork. In this mstall mor o wl ‘ ivh as well as provision 
the duplex boar l ch board h ‘ iY vsieal as » working environment. 
mined nto si 
Manned as Ss the lighting of the eon 
t ineandeseent lens units di s the light ooms is ative of the relative mportanee 
struments trom th top an thom, ! » tl li ng problem plant management 
on embraces one of three approaches whiel 
no spec ular retleetio suits i \ wen used, 
eandies of vertie: 
ument laces A shin 


teandies, compete 


rather interesting innovation, 
lor ill of the liwhting 
are ised, one lor 


nad one y verhead gener 


i individual 


large area of brightness 


| room operators, after they 


enough, most nen worked under the rhting ‘ in appreciable 


\ lack of rp 1 the brightness 


undoubted|y 


lower intens 


mind, the itil] Purpose 
was de t the attent rath inusual and special light 
f the operators on ¢ ‘ ms have been : the control room 
Cred problem } lings. 


Elect Er ela oured, r mdireet of uni 
ectrie 


We } 
Corporation how the ar 


Penne (rod 

irrangement u 

projector units with 

on both the meter board 
Photos——Slides 2 and 
recen’ «de rn that at 

Pennsyly Here, 


the 


Frprvary. 1950 Lighting Generating Stations Carroll.Warton 


= 
“ 
Ps 
3 
7 
4 
4 
| 
¥ 
7 
\ that of dimmer eor 
I ue rea ‘ sized) sources presenting uniform 
trol talled im the roon 
an brightness areas toward the meter faces, and of minimun ' a? 
Two he instrument board he 
hig Tha The treatment discussed in thi paper is an example 
operator ‘ he third approagh For the higher board face levels 
Tensit t t he ft ost omtortal his dis te ‘ 4 
ensity that he finds n com able tend lumination specified, it will be interesting to learn 
eliminate the age old expression of “there is too muel vhet 
ig 
rangement used at a TVA 
fort 
‘ The paper refleets the authors’ « re m ed 
ensive niler ne of the ‘ ror S watt filament 
ems of i moder venerating tatior } ny ‘ be 
‘ mplete familiarity with the wrating aspects involve taces and at the desk area 
The standards of iJluminatior nd the fu ippres \nothe irrangement of 
ot the mportance of hitne P ntrel, represent ew ee rai nm we 
the effort was partienlarly to obtain eontrol of = 
Electric Co, Nela Park ‘ rht by speetal loeation of fluoreseent units emploving 
a4 
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arrangement is 
footeandle 
give brightness 


lambert» 


The attention given to environment by the use of light 


colored 


ot modern 


tie of 


conceptions 


the authors 


opu 


surfaces is another imdication of the acceptance 


lighting and their practical 


of re 
d not make an 


t rouble tree 


ejuipment i 


s of prime importance 


on where twenty-tour 
year is required 


imp replacements should be simple 


hour unin 


Mainte 
and re 


“Stunt” 


un o 


operations 


specia 


their «us 


tandards 


per, where 
four sides 
direet 

h the 

n the lighting 
yportion, eon 
cement and 
studies that 
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prismatic glass covers. 
in the photograph (Slide 4 
levels of 30 at the top of the baum 
4 
ranging from approximately 12 at the appleation 4 
top will » at the botton resulting from board tor Alt igh the 
refleetion taetor per cent The brightness abalit ind low sintenance cost, d 
rat init to top of beard are low sue of it. In my the rehabihty 
withour t Wit! wanee f depre« yer pera moot lahtin 
nf hie teandle lewe nedieated’ as at a generating stal 
f 
“re wm bole » subject f further ana re 
ned It hawt t «vstems, which might be in order tor a 
‘ ‘ that the ontre r night he diseouraged in a gwen 
nh ‘ he ‘ \ ‘ t 
\ t ‘ ht for The tilitne ire the wieal exponents of good light . 
‘ ree ‘ bye meta ers to bring the ip to modern 
‘ rrange | fv the recommendations by the benetits that 
by ‘ ee ! he T hee it the there ‘ eannat empleo, 
to b tilit trueture shou erve exat of the best 
excelle 
inst er the desk HF Caw Mowrox*: Mr. King has 
the M King’s solution apy t very satis 
4 
ane nit vu factory answer; however, the it f the paper fee 
te mmended. pared with the any hoers that an 
‘ he } ‘ ‘ operator must ve m the eontr o dicate 
‘ the wa and overhead that the vhting should be based on visual comfert and 
. evervday requirement f the operator pr ded that in ak 
‘ ‘ te usual practier to pert lhe ergencey opera ths 
' wement’s willingne Phe suggested arrangemet nd types of lights for 
ed expense ‘ equipment ritehhoard wrested by M Eveler will 
rit vsult achrewed by only one-hatft as the im the set equate intensity on the 
_ te ‘ \ nm the nat rument nation of speenlar refleetion 
elects n he « tained sinee vhich the operator might be taking readings 4 
budget iter ane ‘ htine over the switeh 
ast ‘ ‘ t he i” ‘ 
‘ est ‘ ‘ rere 
j t ht t the hear 
erat kit 
‘ We recomnite some facts and fallacies 
tive ‘ ru hoard umd 
the e ‘ enter inte the problem. Fror 
‘ 
Lighting Generat Ntations Car Morton ‘ 


have thus far been made and data compiled, there is sky-recket if this point is not kept in mind by the 
every indication that one recommendation cannot be lighting designer. An example of this would be high 
set up and ear-marked “this ~ bay units in a boiler area with no access to the units 
Mr. Egeler emphasizes a point that should be con for maintenance or relamping, requiring long extension 
tinually emphasized and that 1 matter of mainte ladders, whereas the desiwn can readily provide lower- 
hance of the le i equipment Too often good ng type hangers and make the maintenance procedure 
ting : ' lack of maintenance that could very sumple. The cost of the lowering hangers repre- 
well k * lighting in a continual stage of its sents a fraction of the cost of maimtaiming equipment 
maximum efficeney. His point that lighting designs under these conditions where no hangers or other pro 
should consider the continuing maintenance costs is visions are made in the design for adequate mainte 


also a good one as » cost of maintenance can well nance 


Laundry Lighting Requirements” 
by A. W. Kakilty 
Rebuttal to discussion by Arthur A. Eastman 


W. Kaku t ! rv kindly remarks 1 nether equally reputable laboratory issued (May 1949) 


his diseussion wor le t we vuther ited e extolling the value of the 
Meter to “eva hah the laundry leay ole hetter seeing. It advises that 


to be desired.” T ti isterpiece of inders “rie ad am using no trade designa 


But the ! tern in be apphed t ret better seeing”; “see better 


correct iting recepted In residences inder this thar inde olor ratures.” 


wreeing among ourselves } “cor Hiaving been one « onginal deve pers of “eon 


ghting” and in “selling” that « bination im we combined mereury vapor 


knew what it was « house . ‘ P lamps with incandescent lamps to approximations to 


apphed, doubled and redoubled, “davight” (hefore the advent of fluorescent), I am well 
fluorescent lamps re of the difference in types of spectrums between 

Sut te return to the question of color preference which vy are type lamp and any incandescent Therefore I 
seems to trouble Mr. Eastman I must confess that 1 was lly aware of strange things which can oecur in 


a little surprised myself and was all prepared to discard observing any color under any laminant possessing a 


the entire Table 1 I knew that it would provoke in band spectrun This could } ippen it the proning table 


necessary controversy | sav “unnecessary” because | So I am not convinced anyway, and neither is the 


distinetly stated in the paper that on this investigation mvthieal Mrs. Jones who has this rroning problem 


» did not ossess th facilities to go dee it t ° 
we did n prosse the wilities to g leeply into the some of Mr. Eastman’s other objections, the 
situatio hermore mine sa field ot 
eolor situation. Furthermore ne Was a fe job, net a ilitvy Meter as a “field instrument (and we 
laborato , tests being conduete a real existing 
laboratory job: te penrige miueted in a real existing paid good money for it, for that purpose) I notice it so 


residential laundry and 1 n a laberatory Sut th ated tn the 1.8.8 ighting Fundamentals Course of 


a ce orethought” fo 
table was left in with thice aforethough for January 1949. Se we do not (in the field) develop any 


reasons elaborate stands or racks to maintain any rigid get dis 


] I am interested in getting i I yieemen did. however, measure that distance and at 


fluorescent lan }- tempted to keep it reasonably constant occurs to me 


ne te 
re interested that we could menily ttach a small folding rule to the 
f the instrument; pull it inte place and, behold, 
colo 
olor to « fined There is no charge to the manu 
suggestion.) 

. . figures in the table! We, too, 

Davlight Ineandeseent (but never eould 

ive studied os th average of Smuth’s read 


rove table interested me I made none of the : 
| , ngs 1¢ 10 footeandles (and he should be able to read that 


readings if, but al “ading ll observers fol 

uding ind Browr ads 15, would put 12.5 in the table 

lowed the ame pattern 
ist that simple 

Finally, the LES. Handbook « “The spectral 


tried on 
sponse characteristics of e hun vary between 


observers 


the extent th 


standard 
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close tasks the reports came hack to me that 
9 dividuals with ‘ and tate of ae 
see Wwe might be expected fror Mr 
- . health of ndividual, to the selection 
Fastman’s remarks ind which ordinar would have , 
z f any individual to act as dig observer is not 
expected mvself) 
4 Ahout the time Mr. East in was deeiding that you 
I it after we argue thi« all it, Mre 
ould se« ttle better with more “bi neness n the lamp 
4 nrohah hoose the eolor lamp that n itches 
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Effect of Source Size Upon 
Approach Light Performance 


By G. M. KEVERN 


Experience has shown that during low visibility 


ny systems, it became apparent that if ap conditions, an appreciable error is introduced 

proach lights were assumed to be point if approach lights are considered to be point 

Soul is was done in all pr is calculations sources. An investigation was conducted to 
in appreciable error t be introduced, Prelimi determine the effect of source size upon the 
nat ileulations and tests showed that lamp as visual range of approach lights, and to deter- 
blies having a relatively large source size would mine suitable requirements for inclusion in 
net have as great a range during heavy fogs as specifications. A solution to the problem is 
onventional total candlepower measurements would presented herein, but the solution is admittedly 
indicate. An investigation was consequently ini approximate, as additional basic research is 


tiated to determine the most practical solution to required. This paper is presented in the hope 
that discussion and research will be stimulated. 


al soluti mis te che ter 


ost loun 


ine a means of converting an actual source into 


an equivalent point source The ter SIZE 
acl factor is, therefore defined and aleulated in 
Appendix A. The analysis necessarily included 
several arbitrary assumptions, as data definitely 
Basic Data 
orrelating laboratory and service conditions are 
It i hat has a 
availahil 
whiel 
Source size factors covering all anticipated lamp 


assemblies have been calculated, and are plotted in 


ms ont 


Summary 


nt plete to permut a numerical solution It w evident that when runwa and approach 


tl ! lighting systems are being designed, the effect of 
A sunple 


valuating lamp assemblies 


and 


It is hoped that publication of this paper will 


esultaim (1) recognition by approach and runway 


LUMINATING ENGINEERING 


URING the devel nt of approach light 
2 
4 
able information 
isitel hiferature many articles 
Fig 1. A recommended method of testing | 
lined in Appendix B my 
iper by summarizing the work of 
the reve have ported pay onvenient method of 
\ vith respect tt effective source size has been de 
on i) soe he tirel n the bas veloped and is presented in’ Appendices A and B im 
t tu rt bla s paper. Tl and Fig. 1 This method is admitted! approxi 
fir «ualitative but mot mate, but more exact methods are not feasible until 
, eit rator wud field tests cor re information is obtair i bw bas research 
lucted t \ir Materiel ¢ ane the following points 
Source Size Factor 
«! 
wis 4 1 ilat s pertaming to ap 
al t svat s are normally based upon 
Effect of ng tw r more small sources 
‘ 
Source Size and Approach Light Performance —Revern 


VISUAL ANGLE IN MINUTES 
6 ‘4 


10 ) a $0 
EFFECTIVE SOURCE 


AMETER IN (NCHE 


Figure 1. Comparison of point and actual sources 


light manufacturers of the fact that effective soures 
Stimula 
These 


subjects for re 


size should be held to a minimum; (2 
tion of research upon the above problems 
make 


search leading to theses; and (3) Stimulation of 


problems would excellent 
liscussion, in order that all presently available in 
formation may be correlated, and any controversial 


ispects resolved 
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problem upon the laboratory data con 


Blackwell's paper is emphasized, and 
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Appenpix A 
COMPARISON oF ACTIVA Point Sovrers 
1. In order to compare sourees having an appreciable 
“source size factor” is 


Although 
it will be apparent that the factor is 


size with point sources, the term 


defined and caleulated herein sometimes 


called “efficieney,” 


t an efficiency in the true sense of the word. It is 


recognized that, due to the many variables mvolved, 


und the lack of certain basie data, only approximate 


Seomparisons can he made present time 


The necessary assumpti listed and explained 


follows 


‘ ll sourees are assumed to be shape and 


uniform brightness, as ory on other 


shapes and non-uniform brightne tilable 


tat 


This assumption necessitate 


Appendix B 


lure, as outlined in 


For purposes of eomparisor i point 


he a errenlar souree unitorm brne 


subtends a visual 
10m 


FEBRUARY Source ? and 


Ipproach Light Performance 


source is a point source at all adaptation brightnesses, 
and is the smallest souree for which laboratory data are 
available 
‘ Visibility distance is assumed to be 1,000 feet, as an 
approach light, to be useful, must be visible at least 
1,40 feet. Greater distances result in a smaller visual 
and lesser distances need not be considered as 
candlepower should be well above the threshold 
It is not feasible to design approach lhghting 
systems for atmospheric conditions in which the lights 
will be visible for distances appreciably less than 1,000 
teet 
d. Background brightness is a widely varying factor 
which has considerable effect upon the source size ratio 
The limiting condition of heavy daylight fog is there 
fore selected, and a background brightness of 10 foot 
lamberts is estimated 
. is obviows that laboratory threshold values must 
be multiplied by a “safety factor” to obtain practical 
threshold values for the pilot of a fast moving airplane 
In the absence of reliable test data, a safety factor of 
larger safety factor must be used 


threshold 


HWM) is assumed \ 


with the laboratory values contained in 
Blackwell's paper, than with values previously used.) 
listed below The sub 


; rhe necessary symbols ure 


seript p denote a point souree, and the 
subseript ZL is used to denote the actual source under 
consideration 
Source 
KR Background ghtness in footlamberts 
Threshold brightness increment, in footlamberts 
laboratory ) 
Area of source, in square Teet 
angle, in minutes 
Threshold candlepower practical) 
h 
Contrast 
Observation distance, 
Diameter o 
Satetw las 
is defined as follows, 


The souree size remem 


it practical values of threshold ecandlepower 


used 


threshold candlepower may be 


BLA 


normally been newleeted in previ 


ons, but a few sample ealeula 
mission, although permissible 
eondition will result in ippreciable 
rht eonditions.} 

t follows 


letermined as 


Kever 


1.0 
} 
‘ 
; 
| 
4 
¢ 
° 
¥ 
Kever ™M roach and Runway Lighting for Adverse 
eathe Conditions Lit MINATIN PNGINERAIN Ve XLI 
Bouma, J nating and Blackouts,” Phdips Technical 
fe Blackwell, H. Richard: “Contrast Thresholds of the Huma 
l, 
pressed 
ms engineering 
tions will show 
error dunng da 
6. The visual an 
2 
= 
3 ‘ 
‘ (in minutes) 
ned 1) «= - An approx ition suffimentiy aeeurate 
which male of 0.595 minutes Th for the angles under consideratiar 
4 
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bl 
i 4 
ibstitution and cancellation 
fh, i, 


vs 

Fe 1) 
" he e taetor tabu sted tee w and plotted 
n Fig. | were caleulated using contrast values obtained 


trom Table VIIL of Blackwell's paper, and the follow 


we 1.000 feet 
f nut it “uf ‘ 
tis ons 040 
Arrexnmx B 
Test Merions 
] The most widely used exiting ethod of speeify 
ny and testis the tht distribution of approach and 
runwa itlined as ‘ 
iste peeiticatior eurve showing minimum 
a which must be equalled of 
exceeded 
bert entional pl etrie test btaining 
| ‘ ser 
‘ tt est eundley fistr 
} ‘ on f paper 
The ‘ nventent eans of if 
he ‘ iree evaluation 
‘ 
‘ ation irve vu ! i 
ut ‘ ‘ ! ree 
fa ‘ ‘ ef? ‘ rt 
i ite { | leftermined 
u ‘ ‘ feserifed if Ap 
‘ \ 

ny ‘ serub he tota 
on ‘ ‘ ire e etr 
‘ equ r exceed the 

‘ ‘ bw fact 

te 

‘ we Th ine 

‘ ila 

im feet front of 
the prone the 
| ew termine 


te the diameter of the aperture which passes &) per cent 
of the tota mndiepower of the lamp assembly 
; Using the above ameter btain the source size 
fector from the specification curve 
Plot andiepower distr bution curves, showing both 
total eandiepower test values, and the spec fied minimum 
values « «i b he senmree size factor, on the same 
sew pa 
Explanatory note 
‘ Ir ' t the test metric distance 
i nee hel wee ar ‘ gut source) 
ld be great enoug! sure that an accurate mea 
sureme tota indie stained The photo 
et ance will then have no effect upon test results, 
aince ial angles are based upon the assumed 1.000 
oot listances 
b In bref, the above procedure results in replacing the 
wtua iree, Tor ifposes of caienia ia ren 
of unitor orig meter is 
er sccordance with Paragray 2 shove 
T he hove iv be an t i i Asse bly 
onsisting of a group of sma sources as follows 
1) Rach small source should be considered individually, 
taking inte eonsideration the angles whiel * source 1s 
to 
-) Candlepowers of adjacent sources should not be 


Spacious bedroom closet converted into a man's complete 

dressing unit is lighted by 5 concealed fluorescent lamps 

Closet ceiling fixture provides general illumination; 4 

other fluorescent installations highlight mirror area, 

clothes, tie and shoe racks. Photo courtesy of Sylvania 
Electric Products, Inc 
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Lighting A Classroom 


LIGHTING OBJECTIVE: To illuminate a high school c assroom in a functional manner utilizing space between 


beams. 


Installation at Canisius High School, Buffalo, New York. 


Architect: Albert A. Rumschik 


General Information: 


with conerete beams 6 ine 


bet=ween beams is ZO inehe 


feet. Colors and reth 


Electrical Engineer: Howard M. Sharp 


pr wluced studded 
4 feet S inches; each recess 


‘is approximately 23 feet by 


‘ON ena “WIV 


13-63 
oF 
4 
ay 
hy 
Figure = 
ve 
reinforced concrete structure of the building ; 
hes wie Height from floor to bottom of beams 
Wile and 12 inches deep. The room shown above 
ees are indicated below 
. 
ere 
r 
Furniture stural birel ‘ 
. 
over 


Installation 


md recess een beams 


and continu 

recesses 

it two 
ma SOOOK slimline lamps 
rhe lamps are 
“l sidewise by the beams 
and from below by Albalite panels 

10 inches wide installed directly be 

ps The five inches 

space between the sides of the 

ass panel and the beams permits 

nof air Two-lamp bal 

mounted in every other 

wiring is sue! 


the inner 


cleaning 


on chair arms was 56 f dles: estimated 


of floor area 


sible within an angle 


toon pans 


ork 


Pubit 


hed by the Committee on Publications of the Iiuminating Engineering Society 
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| 
65 | 
500 
4 
MEE: Kevinning at the se 
% 
$e 
that the lamps on side 
f the room ean be controlled 
separately 
The glass panels are held in frames hinged along one side. These are easily opened for ZZ! ei ae 
relamping 
\fter 100 hours of operation the average Uluninaton x 
inservice Value is 45. This requires 2.5 watts per square foot 
‘ 
brivhtnesses are as follows 
. 
i 
! be thesses are indicated in Fig. 3. No portion of the luminaires is vi 
(16° a the | ntal to a student seated at the back wall i 
naires des Hi. Mo Sharp, built by the Zane Manufacturing of Cam- 
\l ta if t? Robertson Constr tron Compan Buffalo, New 
. 
Series XV 2-50 
ie. 


Permanent Gloss S 


ERMANENT gloss standards 
entire gloss range of nonmetallic commercial 
available from the Na 


These 


materials, are now 


tional Bureau of Standards standards 


which may be used to calibrate any 60° specular 


glossmeter in the range from matte to high gloss 
are made of ceramic materials for permanence, and 
the surfaces have been specially chosen for simi 
larity to commercial materials whose gloss is im 
portant. Sets of the 60 
may be ordered from the 


Standards, Washington 25, D. C 


specular gloss standards 
National 


for 370.00 a set 


Bureau of 


Measurement of gloss is becoming increasingly 
important in many industries. For example, high 
gloss paper is required for good reproduction of 
halftone prints and low-loss paper for easy read 
ing of material in type. Building interiors must 
range from semi-gloss to matte to prevent eyestrain 
caused by reflected images of the light sources 
Gloss of a paint finish should always be adjusted to 
the use of the finish. Outdoor finishes, such as auto 
motive enamels, have high gloss for permanence 
whereas matte finishes are given most war goods for 
low visibility. Gloss measurements are also impor 
tant in defining the wear resistance of plastics and 
ceramics 

The gloss measurement is essentially a simpl 
one. When a specimen is illuminated at some angle 
from the ye rpendicular the proportion of the light 
reflected at angles near that of mirror reflection is 
defined as gloss. A critical part of the definition 
of gloss, however, is the amount that the reflected 
beam may depart from the strict direction of mir 
ror reflection and still be counted as contributing 
to gloss ivailabl 


With glossmeters commercially 


at the present time, replacement of the lamps, for 
example, may introduce instrumental error unless 
readjustment is made. The new gloss standards 
permit a rapid check of instrument calibration at 
any time and give a basis for readjustment of the 
instrument if required 

The gloss standards have been prepared accord 
ing to ASTM Method Dd5z or the 60° Speeular 
(jloss of Paint Finishes. A set consists of two white 
s having nominal gloss values 1 and 


Vitrolits plaque 


90. and eight glazed ceramic plaques with nominal 


Ea h 


approximately 4 ncehes square n 


gloss value 10, 20. 30, 40, 5 60. 70 and S80 


plaque 


reprauary 1950 


covering the 


tandards 


graved with the nominal gloss value followed by a 
serial number. The edges and backs of the ceramic 
plaques are coated with glyptal cement to prevent 
absorption of water 

The plaques are measured for 60° specular gloss 
according to the ASTM method, using a glossmeter 
calibrated with the gloss reference standards of the 
National Standards. These 


ments include both the true gloss and a diffuse re 


Bureau of measure 


flectance component. Corrected gloss values are ob 


tained by subtracting the 0-60° luminous diree 
tional reflectance measured with an ASTM receiver 
aperture. The corrections for each standard are 
included in the certificate accompanying each set 
The gloss values for standards above 15 are given 
to the nearest gloss unit; below 15 to the nearest 
tenth of a unit. eee. Even with the aid of stand 
ards it is not possible to do precise vloss measure 
ment in the me liun to high loss unless the 
vlossmeter used meets ve ry closely the aperture re 
quirements of ASTM Method D523, or unless the 
reflected light flux distribution of the specimen and 
standard are nearly identical. Since it is not prac 
tical to meet the latter requirements, it is desirable 
to make a test for the former. This may be accom 
plished by adjusting the instrument to read cor 
rectly the gloss of a highly polished surface, such as 
the °*90"° standard, and then reading the gloss of a 
surface having lmage-forming 


high-gloss 


poorer 
aracteristics, such as the or 70°" standard 
If under these conditions the instrument reading 
for the second standard does not agree closely with 


the reported value, the instrument should not be 
used for high-gloss measurement without readjust 


ment, preferably by the manufacturer 


The schematic diagram of the NBS glossmeter illustrates 

the procedure for calibrating the gloss standards issued 

by the Bureau. In this instrument, the geometric vari 
ables are controlled to the desired accuracy 


Permanent Gloss Standards 
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The Modernization 
of a Department Store 


TRAFFIC is guided by lighting, as illustrated in this 
aisleway leading to elevators. Note the fluorescent 
cove lighted ceiling and the accent cove lighting above 
t*e elevator doors. Show case counters are brightly 


lighted within, and from overhead high hat units. 


id 
4 the refurbishit n old building to accommo 
Waal date a new department store in Cleveland, the 
2 vith the hls eating iitraective mod 
ern atmosphere for the effective display and sales of 
4 
3 
4 ‘ viele hie t electrie el 
i 
Fe 


ENTRANCE lighting features an un 
usual marquee and a pattern of over 
head lighting intended to guide the 
inquiring gaze of the observer (and 
thereby also to lead his feet) to the 
main entrance and through the all- 
glass doors into the interior. To pro 
vide the desired high level of illumi 
nation and reduc: the maintenance 
problem to a minimum, double rows of 
cold cathode fluorescent lamps were 
spaced approximately 30 inches on 
centers; to reduce the drop of inten 
sity during cold weather, these tubes 
were totally enclosed in metal! reflec 
tors with plastic diffusing covers 


UPPER FLOORS presented the addi- 

tional requirements of complete flexi 

bility of display arrangement and the 

avoidance of any particular traffic 

pattern. To provide about 35-40 footcandles of general 
illumination and to avoid the monotony of small fix 
tures, 4 x 4 ft fixtures were recessed into the ceiling. 
Each unit contains six 40-watt fluorescent lamps, and 
sockets for four incandescent lamps to provide for de 
sired color-mixture. Each incandescent lamp is fitted 
with a metal reflector which extends downward into 
one of the 4 x 4 x 4-inch egg-crate louver cells. The 
basic use of fluorescent lamps was considered “doubly 

important to reduce the air-conditioning load.” 


MAIN FLOOR consists chiefly of counters and backcases 
arranged in islands. To give about 35-40 footcandles on 
the counter-tops, recessed high-hat units with diffusing 
lenses are aligned in the ceiling along, and about two feet 
in front of, the aisle-edges of the counters. To accomodate 
the use of the high-hat units and still avoid the monotony 
of too great an expanse of circular rings in the ceiling, 
general lighting is provided by island coves equipped with 
single strips of fluorescent units. The resulting overall 
lighting pattern is pleasing to the eye and also is effective 


ae as a traffic guide. 


“a 
‘ 


13-64 
, Changing Office Lighting for Comfort 

: anging ice Lighting for Comto 

3 

< LIGHTING OBJECTIVE: To provide approximately 50 footcandles general illumination for continuous reading and 
od checking of figures where glare from conventional glass covered fluorescent 

< lum'naires hed caused eye fatigue and discomfort 


“ 
5 
=) 
Installation at Pacific Gas and Electric Company, 445 Sutter Street 
San Francisco, California 
General Information: | t f rea g small figures, px ‘ tes sly ! 
f bot! vet reet g he 12 ft x 18 ft 
fa ff walls have a 
Installation t il fluorescent URC twp sires roximately 60 
r ghted as 
tw ‘ ir we each 
f \ I r glass was 
x “ 
\ 
> 
> 
Published by the Committee on Publications of the Niuminating Engineering Society, z 
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Color Corrected Compact Mercury Lamps 
For Motion Picture Studio Lighting 


T A MEETING of the Hollywood Section of diameter and, unlike the familiar mercury lamps 
the Society of Motion Picture Engineers on as a discharge path of only 10 mm. This results 
November 15th, Mr. Richard Blount of the effective light source area of approximately 

Lan Pp Department General Electric Company, «le i mm as compared with S75 som for the 

scribed the development by his company of 

unique mercury lamp and operating equipment 

which have been specially designed for use on di 

t current at standard voltages for the lighting 

f motion picture studios 

The lamp itself (above) has substantially the 

same operating characteristics as the lamp devel 

oped’ during and immediately following the war 

by the British-Thomson-Houston Company in Ene 

land, but differs markedly in its design, constru 

tion, and performance, The new design has resulted 

in a quality of quartz bulb which is not only much 

stronger than has been PSs ble heretofore, but also 

of an optical quality which insures effective utiliza 

tion of the compact source by the lens and reflector 

systems with which such sources are to be used 

The perfected construction employs a gadically new 

type of seal which makes much higher starting and 

operating currents feasible. Solid tungsten rods 

xtend through the quartz directly from the termi 

nals to the electrodes. Thus, the maximum practi 

cable wattave of lamps designed for operation on 

standard voltages has been raised and the warm-up 

time reduced to only a few minutes 

The lamp demonstrated to the motion picture 
industry is designed to operate at approximately Lamp Housing. A developmental assembly including the 
5000 watts. It is in a bulb less than four inches in lamp and pulse starting equipment mounted in a typical 
fresnel lens type of lighting fixture. The white porcelain 
enameled sphere is helpful in shortening warm-up time 
and increases efficiency 
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What can be done with a rough basement area is demonstr ‘ted 
tive classroom at the Yantacaw School, Nutley, N. J. 


in the transformation of a boiler room into an attrac 


AFTER 


A well planned reconstruction program including fabron 
walls, asphalt tile floors, enlarged windows and fluores 
cent lighting created this useful, well lighted classroom 
Some 45 Miller fluorescent units in two such rooms fur 
nish an average illumination level of 50 footcandles 
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of Daylighting 


Prepared by the Daylighting Committee 
of the Illuminating Engineering Society“ 


In our modern world, windows sere a multitude of purposes. Windows 
have a history almost as long as that of shelter itself. In ancient times, crude 
huts had openings in the roof to let ligt in and to permit smoke to escape. 
That humble aperture in the roof has, through the centuries, expanded and 
developed into modern fenestration. 

The proper use of fenestration, with the resultant entrance of more 
daylight, involves an understanding of light and lighting. This is important to 
present day civilization, with its comp'exity of visual tasks, which virtually 
demands an environment that will provide good seeing. 

Many persons engaged in visual work have imperfect vision. Today, with 
new materials, construction methods, and techniques, fenestration design is 
meeting the challenge of our present seeing requirements. Through engi- 
neered daylighting, daylight as a source of light is both an economical and a 
practical means for improving both lighting and seeing. 
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TABLE I. Equivalent Sky Brightness, Average Overcast Day (48-52) ry ls “ from excessive 


Latitude Bquivalent Sky Brightness ( Footlamberts) rightness n the visual 
Date December 21 March, September 21 June 21 iree of ean be either the 
SAM LOAM Noon SAM AM Hoon SAM AM Hoon 
‘ a4 
24 


(Sky) 


1.3—Criteria for Seeing (a) T! 2.1—General 


eeu depends 


TABLE II.--Clear Day 
Equivalent Sky Brightness (Ft-L). (48-52) 
December 21 March and September 21 June 21 
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Figure 1. Illumination distribution (including reflected light from walls and ceiling), window height 9 feet, sky 
brightness 315 footlamberts. (Compiled by G. W. Thomas from Ref. 47) 


2.2—Source Brightness 


2.2.1—Genera (a) The 
source of ht wr davi 
sun t iv rom the sun is 
ts passage through the at 
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daylight from of the 
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Appendix ¢ 
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vs for different locations 3 ve f the 


Figure 2. Uluminating distribution (including reflected light from walls and ceiling), window height 12 feet, sky 
brightness 315 footlamberts. (Compiled by G. W. Thomas from Ref. 47) 
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TABLE Ill 


Average Window Maintenance Factors 
Expressed as Percentage of Clean Glass Transmission 


Window Position 
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Vertical Vertical Vertical Vertical 
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2.3—Daylighting Distribution 
It ake ning 
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ouvers for sunlight control in a schoolroom. The louvers are fixed in a frame which 
it the top for window cleaning 
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TABLE IV..Solar Altitude and Acimut) for Different Latitude 
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June 21 
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Dec. 21 


June 21 
ALTITUDE Mar.-S»pt. 
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2.4—Glass The effect 
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2.5—E ffect of Walls and Ceilings 
(a) To obtain tl mm task light 


ings 
Figure 6. Example showing the use of venetian bilnds as a means of sunlight 
control 
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Figure 7. (Above) Use of horizontal 
overhang over clear vision panel. (Fig 
ure 8 (Below) Use of large horizontal 
and vertical precast concrete louvers 
for sunlight control. (Photo M. M. M. 
Roberto, Architects, Rio de Janeiro, 


ic For multi-tor buildings see 
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Figure %. Building arrangement to permit bilateral and clerestory lighting 
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Figure 10 (Bottom 
Left) Example of a bi 
lateral window arrange 


lems 
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ditions 
(b) In 


United States, 


northern latitudes of the 


wherever possible, con 
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(Left) Example of window arrangement extend ng to front of room with minimum obstruction. Figure 14. 


Figure 13 
(Right) Interior of a schoolroom illustrating the ase of glass block with a clear glass vision strip 
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(Right Exomple of school daylighting with the window sill height determined by the radiator arrangement 
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Figure 18 High reflectance, non-glossy surfaces increase illumination and decrease 


Figure 19. (Left) Seating arrangement brightness ratios. 
in relation to window wall. Figure 20 
(Right) Classroom seating arrangement 
to avoid high brightness ratios in the 


field of view. 
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Example of the use of clear glass windows in the office section of an 
industrial building 


Illustrating the use of a combination of clear glass windows and glass 
block in an office building 


Illustrating the use of a combination of light directional and light 


diffusing glass block 
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DISTANCE BACK FROM WINDOW 
Figure 24 Illumination distribution 
from sidewall windows assuming no re- 
flection, clean glass, and 1000 footlam- 
berts uniform sky brightness. 
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Figure 25. Illumination distribution 
from sidewall windows assuming no re 
flection, clean glass, and 1000 footlam- 
berts uniform sky brightness. 
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LIGHT DIRECTIONAL 
BLOCK 


LIGHT DIFFUSING 
BLOCK 


>>> 


FLOOR REFLECTIVITY -I5% 


ILLUMINATION — FOOT- CANOLES 


26. Unilateral Daylighting--Glass Block 
(a) (Above) overcast sky, equivalent sky 
brightness 1000 ft-L 
(>) (Right) sun and clear sky, south expo- 
sure, 40° N. latitude, equinox, 10 A.M. or 
2 P.M. 


| LIGHT DIRECTIONAL 
BLOCK 


LIGHT DIFFUSING 
BLOCK 


FLOOR REFLECTIVITY 


Figure 27. Bilateral Daylighting.Glass Block 
(a) (Above) overcast sky, equivalent sky brightness 
1000 ft-L 
(b>) (Right) sun and clear sky, south and north expo 
sures, 40° N. latitude, equinox, 10 A.M. or 2 P.M. 
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4.4.20 Fenestration Arrangement (8) 45 Glass —(a) Of the various types cal projections, louvers, baffles, vene 


Sinee the ipper part of 1 window of flat glass, clear glass normally is tian blinds, shades, sereens 
glazed with elear or diffusing media 
effective in lighting the back 


Figure 28. (Left) Large sidewall win 
dow areas extending high above the 
working plane provide adequate natural 
lighting well into the room. Figure 29. 
(Above) Illustrating the use of clear 
glass windows and light directional 
glass block in a factory building. 
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Figure 30. (Above) Uniform illumina 

tion obtained by the use of overhead 

daylighting. Figure 31. (Left) Daylight 

ing obtained by the use of monitors, 
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windows 
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ise davilght 

proper davirghting in 

those enumerates 


rin Sehools 


. 
“ad 
brightness in the normal field of 
t col view of the papal, It preferable to the 
finish have the des} rranged so that the in 
ing’ ta esk bw a line qu 
drawn betwee the «desk an if off} 
hrevtale the tront lett the room and a n Section 4, 
he ne perpen ilar te the desk is 50 de namely, adequate nation proper 
on rr Figs. 19 and 20 " distributed ne higt 
suitable iintenanee proce 
dures to avowl darkening 
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FEET 
Figure 33. (Upper Left) [lumination distribution from 
sawtooth windows assuming no reflection, clean glass, and 
1000 footlamberts uniform sky brightness. Figure 34. 
(Upper Right) Illumination distribution from sawtooth 
windows assuming no reflection, clean glass, and 1000 


w [ f ] footiamberts uniform sky brightness. 
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WORKING PLANE 
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6 
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FEET 
Figure 35. (Above) Illumination distribution from moni 
tor windows. Center line spacing equals twice mounting 
height. No reflection, clean glass, and 1000 footlamberts 6% 

uniform sky brightness. Figure 36. (Right) Illumination 
distribution from monitor windows. Center line spacing 
equals four times mounting height. No reflection, clean 
and 1000 footlamberts uniform sky brightness. 


giass 


(b) 


is necessary to take into consideration 


In the daylighting of offices, it 


the building orientation, window type, 


size, and location, and the treatment of 


the room interior 


5.2—Fenestration 
6.2.1 Creneral (a) Where the room 


design is limited to loeating the fenes 


tration along one wall, it should be as 


ontinuous as possible with the pers 


I | and mullions kept to a minimum (Fig 

\ + + + + t + + 4 (b) For deep rooms, consideration 

& TOFAL +4 shou he given to the admission of 

daylight through more than one wall 
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Figure 37. Illumination distribution from sidewall plus monitor windows 
assuming no reflection, clean glass, and 1000 footlamberts uniform sky 


brightness 
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Figure 38. Example of monitor construction Figure 39. Daylighting by sawtooth construction 


Where light directional panels are as radiator heights, desirable field olors having a flat or egg shell finish 
used, they should extend from about six view, ete fecommended reflectances for ceilings 
feet above the floor to the ceiling. A ure 75-S5 per cent and for walls 50-60 
per cent. Desks and table tops should 


ows, clear glass 


vision strip placed in the lower part « 
the opening may be used to provide have a non-glossv finish with be 
vision to the Fig Insert tween 30.35 per cent reflectances Floors 
windows may » used eens should have a reflectance of about 20 
per cent 


type abo the line o : {b) Whenever draperies are vd 
§.2.3—-] f area For ! her rooms, light directional o they should be arranged at the side of 


office areas, the percentage of the other types of blo mav be used, th : , 
I her type dock ilies ed, the ndow so as not to limit the day 


and ventilation 


dow to the fl area should be at leas selection being suel . thev do not 


equal to 20 per cent. Where there are cause comfortable ightnesses in 
in the field of view the field of view (Fig 5.6—Room Arrangement and 

other working surfaces should be ar 
5.4—Sunlight Control ln order to ranged so that the person performing 


revent high brightness ratios in the 
the visual task is neither facing a win 


an obst ruc rons 


or where glass having a transmittance 
less than clear giass is used, it may 


be desirable to increase the ratio of 

field of view, some method of sunlight , : 
window to floor area ‘ : ; ° dow nor working in his own shadow 
eontrol such as shades, blinds, light 


§.2.4—Sill Location— Since the amount controlling glass. light directional glass $.7—Meintenence—A definite main 


of light from the lower part ¢ w€ block, ete. should be used tenance schedule should be established 


window has little effeet on the daylight for cleaning the windows and other 


distribution, the sill height ean be de 5.5—Interior Decoration (a) Walls light controlling media. The necessary 
termined on the basis of such facts nd ceilings should be finished un light frequency of cleaning depends upon 
whether the office is in a particularly 


Figure 40. Use of clerestory windows provides more uniform daylighting within = ¢lean or dirty location (Table III). 
a room. (Photo Associates by Ulric Meisel.) 


6. Daylighting of Industrial 
Buildings 


6.1—General Illumination is a 
factor of primary importance in every 
industrial establishment. The beneficial 
effects of good illumination, both nat 
ural and artificial, have been estab 
lished and recognized over many years 
The advantages to industry are many: 
(176) 

1) Greater accuracy of workmanship re 
sulting f mproved quality of product 
with less spoilage a reworking 


Increased production and lowered 


Retter utilization of floor space 
Gireater ense of seeing especially 


lider employees 


t 
a 
‘i 


is 
(b) 
‘ ent ed for 
i — 
acle huted i 
‘ ew The chief 
difference u il da 
tha it ‘ hele hu 
te h en eer a af. 
these da equirement 
(c) In order to estab basis for 
het wee fferent d ! ‘ ». 
riteria a ‘ i = 
for illumination, ete be 
extab Figure 42. The use of large windows in residences provides good lighting within 
6.2—Recommended Illumination 
Level Phe mination resulting 
‘ ‘ gy pia a} rlel ini 
‘ ‘ t da 
6.35—Orientation The mentation 
\ x sk eve ene 
tr lbh lines cle 
‘ if i \ 
‘ hat me 
t ' | M alu nat 
er i tele 
tus } brevet 
uve ‘ 
‘ ‘ h ‘ 
‘ I \ : 
\ ' 
lt t 
k | ‘ er aux 6.4—Industrial Daylighting Using 
‘ sks. For Side Wall Windows 
‘ OVOF Le The relative 
niained resulting fron 
Figure 41. Large windows in residences provide light pleasant interiors irge window when the win 


at 
| 
; ength ts equal to r gre er than tive 
times the window hemht) is shown in 
Fig. 24. This eurve is based on an 
ti ‘ ‘ st t east equal 
a on two opposite walls, the illumination 
mbhine heights f hot 


Figure 


43. Combination 


windows should be at 


of the building width 


6.4.2 
The 


mounted 


llumuna 


the window sill 
he on a level w 
lecreases as the 
dow nerenses 
> inches he 
distance fo 
wl ata dis 
wir w 

6.4.3-—Brights 
reduce the 


de 


leg 
ieast 


per cent 


wall is max 


m 
Fig. 24 
hemht 
u nat 
1) fe 


of clear glass window and glass block 


panels for lighting 


a living room 


mhiow 


work and the surroundings, the work 
should be arranged so that the person 
is not facing a source of high bright 
ness Suitable provision for econtral ot 
sunlight « lear days should be made 
wher fenestra ? face other than 
nort! iSee Seetion 3.5.) The use of 
lizt red surfaces with a flat finis 
throug! he ro aml the 
window arens bstru 

ns (such a 1 ' lucts, and 
pipes i | t ol windows 
ire a eur reducing 
brightness ratios 


6.5—Glass Block in Side Walls 


pret nee tor untiateral 

ind bilateral daviiwhting of miustria 

building tenes ited ul lire 
nal and ligt Tusing glass block 


shown in Figs. 26 and 27. The illum 


nation levels indicated are for an in 


terior having a flat ceiling free of ob 


structions and for clean glass block 
When these conditions are not met, 
somewhat lower illumination values 


should be anticipated 


6.6—Industrial Daylighting Using 
Glass Areas Mounted Overhead 


6.6.1 An effective method of 


General 


utilizing daylighting for simgle story 
buildings is to mount the fenestration 


overhead, as for example in skylights 


and monitors. The many possible ar 


rangements using overhead glass areas 


enable the designer to obtain a high 


uniform wUlumimation for a 
ot 


and 32). 


level of 


wide building eonditions 
Figs 

6.6.2 

(a) 


minimum 


range 


0, 31, 


The ratio of the maximum to the 


rmity of Illumination 


Hlumination over any area 


the 


depends upon the arrangement of 


fenestration. It is advisable to have 


the lumination distribution as um 


form as possible, In addition, umiform 


lamination distribution results in low 
er brightness ratios in the fleld of view, 
greater flexibility om task arrang: 


nents, and more effeetive utilization of 
floor space 

(b) The uniformity of idlumination 
distribution in proves as (1) the 


ing between rows of windows decreases 


nal (2) mounting height nereases 
eretore the ratio oft mounting 
at the ur rm ty at il! it nm 
(c) When usin the tyvpreal saw 
toot! irrangement with rows of win 
dows al! faeing the same direction, 


Figure 44. (Left) Example of combination of glass block panel and window for light and air with privacy. Figure 


45. 


(Right) Example of glass block mounted to provide good lighting over the working surface. 
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‘ei 
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Figure 46. Full utilization of daylight is obtained by mounting light curtains to 


the side of the windows 


rea ily initeor i nation m ob between center lines of the monitors 
tained when the mounting height is (e) For window mounting heights 
in r greater than the distance equal to one half the spacing between 
hetween window row window rows, un the case of unilateral! 
(d) Where each <ueeeeding window sawtooth construction, and one quarter 
face ! ite dtreetror mont the spacing bet ween corresponding 
inifor illu ' n en bee b row f windows in the ease of bilat 
f the mounting heght equa eral n itor arrangements, the ratio 
ster thar ne half the distance between the maximum and minunum 


TABLE VII. General Recommended Values of Illumination. (176) 
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Minimum Footcandles in Service 
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horizontal illur 


plane is of the o 


hewhts of one « 


tween windows 


ghth the spa 


the working 
rder of 2:1. Mounting 
er the spacing be 
he case of anilat- 
constructor one 


ng bet weer respond 


ing rows of windows in the case of 
monitors, result in ratios of maximam 
® minimum illumination of 3:1 (Figs. 
The distribution of lumina 


tron for the eor 


were enl 


viitions shown in Figs. 


ilated by the methods 


deseribed in Appendix E 


(f) High ke 


lighting ean be 


vels of umiform day 


ytained by mounting 


the glass areas in monitors or saw 


tooths. Mounting the 


eal or near-vertical plane 


lizht loss due to 


effective daylg 


constructions, 
considerations 


SS and 39) 1] 


1) Where only 


monitor equal to 


width 


geass ina verts 
nimizes 
cort a imulation For 
ting with these 
the fo wing general 
hould be app ied ( Figs. 
Ss) 
one monitor is planned, 
have the width of the 


one half the building 


Increasing the mount ng height of 


6.6.3 Brightness 


ht T he 
nishe 
iss ea 
ire effe 


reducing bricht 


6.7—Reflecting 


retle nee 
ent<. } 


‘ 

ete 

bution of 

nee ‘ 

i cfr 


6.8—Maintena 
like other 


ins "reas 


iwteoth above tl work 


ght of re 


iniform distribution of 


Ratio--In order to 


ss ratios between the 
needing ons 
‘ direct 


we of flat or eveshell 
hig? reflectance 
e use of 
th minimum obstrue 


ve means for further 


Surfaces (a) In the 
rn of industrial build 
nt to consider the 
ele irtaces 

lewalks, pave 


do be used whenever 


light 
ices ind working 


nes ible tops, 


‘ its mproved 
ved appear 
t encourage better 


nee (a) Windows, 
ng units, accumulate 


mm their surfaces and 
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. } J J 
, 
* 
2) 
the monitor of 
ing plane and the 
lluminatior 
reduce ori 
task and the 
may be neces 3 
he mount and distri 
nt lessens br rht 


; thus transmit less light. The amount 
of this reduction depends upon the 
location, the angle at which the glass 
na is mounted, and the frequency of 
>. 
Typical depreciation factors 
“e for factory conditions are shown in 
Table III 
(b) Experiments have shown that 
the accumulation of dirt on a window 
over a given length of time is about 
75 per cent on the inside and 25 per 
7 cent on the outside. (116) In order to 
a reduce the dirt accumulation when 
: rough surface glass is used the smooth 
i side should be facing the area which 
is hkely to contain the most dirt 
(c) The frequeney of cleaning s! ould 
depend upon the rate of light loss 
through the windows, and should be 
in general at least twice a vear. (22) Figure 47. Large glass areas in homes blend the indoors with the outside. 
However, if cleaning is done only 
once a year, this cleaning should be of the building on the lot, Whenever order to compensate for the smaller 
possible, the building should be ar amount of light available 
(d) In the building design, consid- 
eration should be given to the mainte it er 7. Daylighting in Homes 
area or other parts of the same build tread in houses of 
a nance of the windows and, if neces ing do not obstruct the daylight. (185) | 


sary, means provided for facilitating 

A this work: ¢.¢.. catwalks for monit (b) Where several buildings form 
and sawtooth buildings, access to the = vould be 

roof where the windows ean he rene hed given to wid ng alls 

and washed from the outside, ete. This with a diffusing surface that will re 

maximum amount of ligh 

s particularly important where lar; fleet the as am amount went 


window areas are involved (c) In order to obtain the same 

imount of mination on the lower 

6.9—Multistory Building Arrange-  tloors, as on the upper floors, for 

: ments (a) In designing for daylight ind “KE” shaped buildings considera 
, ing in multistory buildings, considera tion should be given te the use of high 
tion should be given to the placement er wt vs in the lower steres, in 


Figure 48. Picture windows create bright pleasant interiors with plenty of day 
light. 


olay os to larger glass areas, Care 
fully planned fenestrations in homes 
result in light, pleasant intenors and 


sunlight on the desired rooms at the 


preferred times In general, in the 
daviyghting of homes, hghting from 
both the sun and the sky is desirable 


7.2—Orientation The orientation of 
i house depends upon many conditions 
as we s the preference for sunhght 
n certain rooms at specific times, Con 
equentiy, definite eriteria for omenta 


ion are not established 


7.3—Fenestration—(a) The fenestra 
tion affects the amount and distribu 
tion of lwht in a room. In the day 
lighting of homes, it is important that 
the davlight be evenly distributed, with 


no dark corners in the room. In order 


to obtain a good overall spread of 
light, wherever possible large glass 


areas sl ould he need in more than one 
wall 
(b) For a given glass area along 


inv one wall greater uniformity of 


Hiumination ult if two or more 
windows are used. From a daylighting 
point of view, it is desirable to have 
one large glass area mounted across 
the entire wall 

(c) Consideration is sometimes given 


to the use of a clerestory to provide 


in the back of a room (Fig. 40) 


(d) Examples of residence fenestra- 
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7.4—Interwor Decoration 


«an wa 
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angular distance 
measured on that 
passes perpendicular 


the horizon, through 


throu the zenith. It is 


from the horizon 


oO See Fig 
of lime 


ingle bet weer 


ontrast and Brightness Ra 
or n brightness are in 
brightness contrast or 
1” As used in this re 
as contrast expresses the 
mtrast in brightness of 

a visual task, such 

nt on wl 
bjects isually ad 
visual fleld trightness 
express the ratio 
brightnesses in the field of 
ve an influence on the 
of the eves, such as between 
leak windows and walla, 
wall ght 
es and 

is that in whiel 
i the total sky is 
y Cloudy Sky Cloudy 
which more than 70 per 
is covered by clouds 


conditions is when 


er 


overe 


nt and lew than 
1 by ouds 
a building 


s of the 


nd whos alls contain 


ghting 


the interior 


the sun and 


sunrise to 


a Diffus 
these which 


incident 


or arrange 
filled with 


admission 


the unit 
taken 
lumi 
square foot in 
iniformly 
or the 
a surface 
1 distance of 


point source 


a unit 
the uniform 
diffusing sur 


light at the 


n per square foot; or 


bright 


dent 


geogray 
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ness of inv sur 


ecting light at that 


juminous 
a surface 
hiv 
measured in the 


eridian, between 


igure 49. (Left) Light curtains have little effect on the amount and distribution of daylighting in this room. Figure 


50. (Right) Heavy opaque drapes greatly reduce the illumination 
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from this window. 
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a 
thons are Foes. 40-485 inelu A ititucte The fa more than 
aive heavenly bed reat 70 per cent 
(e) To obtain reasonable levels of to Clerestory That par 
the pl ft 
daylighting, the glass area should be = the whieh rises clear of the a ae 
as large as possble The ratio of glass I * 
to floor area, wherever possible, should ! 
Tis Daylight — The light from 
be not ayligh light from 
Azimuth The azimutl or sky during the time from 2 ay 
celestial body is the the sunset 
et! vertical plane containing the line or  pifusing Surfaces and Med 
celestial body and t of 
and floors should be given a flat he pla rw ng surfaces and media are | 
meridint Sor , 
eggshell finish in light colors an Pig break up and distribute the a7 
(b) Many good daylighting instal Brightness Brightness is the luminous ght & 
lations have heer ule ineffective by surface in a given di Fenestratior Any opening 
: reetior er unit of rolect re 
the use of heavy drapes and shades i ed area of ment of openings (normally i 
th surface as viewed] from that ree an 
over the window Experiments 100 atid media for ntrol) for the =z a. 
indicate that arrangements of drapes of daylight 
similar to these shown in Figure 49 re - ~ Footeandk The footean ae 
suit im ar natwer ntl rear ofl of illumination when tl 
dhieated 4 
the row tw that obtained us the unit of lengt! I 
brightness 
when using a curtain arrangement like . nation on a surface one La 
; that shown in Fig. 50. Whenever pos ofan trea on which there is 
me 
tole theretore rape urtains +) tot 
mination produced at 
breootaled bye inted at the le of the black or uy 
points of which are at 
window Pie 46) Such det 
one foot from a uniform 
cent it 
of one candle 
Arve mmm A ratio is 
hetween Footlambert The footlan 
vision wil of brightness equa to 
For the rpane of thie rt the f brightness of a perfectly 
lowing definitions are given paper face emitting or reflecting 
test: bet n rate of one lone 
“ sources of to they average 
n a 
‘ overed Iumination The den 
4 
‘ Blect Cleady and flux ight) inci 
y cM am aky is th Latituds The 
Handbook cent of the point is the 
Partly clouded sky plane of the loco 
. 
nid 
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observer's meridian. This is distance between 
sun dials e window e head of the 


~ 
time 


liurnal motion of i rv An opening in the wall of a 
| the mean sun ) mission of light and air, 
apparent solar tim isu el ight transmitting 
egularities produ 
the rf earth 
Arrennix B 
red along the earth's ap Liaut Vision 
parent so ’ determine mean 


solar for « times of the B-1—Whaet is good lighting? -Lighting 


vear 3 as fi must be based on the light source as well 


equator from the meridia through 
Gireenwich England ‘ ocal 


meridian through the mngitude 

measured « er ens west from mir July © mip 
Grecawich through 180 ow is good when it is suitable in quantity 
t 2 min ug. - min and quality for the purpose of creating 

©} 4 Sept. 2 7 mi 

sumen The lumen is the unit of lumi Mar. 21 Smin. Sept. < — general environmental brightness agree 
flux Apr. 21 2min. Oct, 21 15 min 


May “1 min Nov. 21 14 min 


June 21+ Imin. Dee. 21 2 min 


nous flux It is equal to the able and beneficial to the user, and for 


through a unit solid angle (steradian permitting a high degree of efficiency in 
from a uniform point source of one secing whatever is of special interest or 
eandle; or to the flux on a unit sur Standard Time Standard time, used importance 

face all points of which are at unit almost unive:sally, is advanced on the 


B.2—Criteria for Lighting -Various ex 


perimental methods have been used te 


distance from a uniform point source idea of 24 standard meridians 15 

of one candle apart. In the United States and Can 

determine the characteristics of certain 

Maintenance Factor The ratio of the ada, the meridians and time attributes of cocing ender 
light transmission after a designated ae Oe Se Time ods of lighting. Three of the most wide 

Standard used methods involve the measurements 


mission. This is a measure of light ad Area Meridian from 


period of time to the initial light trans 


inder controlled conditions of the acuity 


W. Leng Greenwich 
dirt, ae of perception, the speed of vision, ind 
und dust ete. to that admitted when Atlantic the 


mitted with an accumulation of 


degree to which a just noticeable 


Standard Time 4 hours change in brightness can be detected for 


The portion of a building that Fastern different levels of illumination. The re- 


raised above the general roof level, Standard Time P sults of these tests all indicate that for 


sually with two sides fenestrated for Central | other things being equal, the higher 
the admission of daylight to the inte Standard Time j brightness of the task, the greater is 


vier Mountain isual performance, Other testing 
Standard Time owe lu of visibility 
Mountis eight The he Pacific ‘ 10 physiological tests, (such 
sill above the working plan Standard Time we us muscular tension as a fune 
shes to sidewall windows, moni brightness levels) ete 1, 13, 14, 
tors, sawtooth construc Apparent solar : converted ® 
Orientation Positioning « to standard time f correcting to 
B-3—Glare (a) The ability to see 
ute detail or small degrees of con 


with reapect comp local mean solar time and then correct 
ing the len i question to agree 

> with the pris the stand essened by high brightness ratios 


re a ard time zone o ite being investi 1 of view (glare Phe relative 


1» whieh the as a function of different 


i weet of brightness os in the field of view as 


fror aw T's 
: ts standard determined by tests is shown in Table 


‘ ‘ ned four minutes BI 11, 21 
oximat ‘ (b) j eos the impor 
legree west we ¢ j brightness ra 
meridian volvin from the field 
for each 
et, due to 
transmission i from a 
f giare analysis, 
be thought of as 
Tranempssic of flelds: the cen 
namitted light i i, whi considered be the 
transmission urrownding field, which 
beam of 7 ‘ degrees on each 
relation le eo j li sight; 
i, which lies out 
field and includes 
120 degrees ver 


degrees horizontally. (12) 
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B4—Lightng Recommendations ereogra jections of the half of 
‘ or ‘ ‘ bh ms verti 


eve f i nin 
Phe brightne of each region of the 


re 


C.3—Shy Brightness (Overcast Day) 
mplet lav the 


(a) ©) 


listribution 


voth clear and 

various sim 

ethods have ised to evalu 
brightness is customary 
brightness 


C-4—Equivalent Sky Brightness —(a) 


cing tasks this 


TABLE BI.—Ratio of Brightness of 
Surround to Brightness of Task. 
Relative 


Visual 
Acuity 


Batic of brightness of 
immedi surround to 
brightness of task 


O99 O59 


of sky covered by 


Average number of cloudy days (at least 70% 
te clouds). (Ref. 39) 


Figure C.-1. 


Average number of clear days (less than 30% of sky covered by 


clouds). (Ref. 39) 
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Recommend 


the case of a very rge diffuse source j - 
covering a hemisphere such as the sky j 
oer as having a uniform brightness, the illumi 
econom t sired sua . ‘pressed if imberts and in nation on a hor nt ur measured In 
perfor The recommended level for the ratio to the zenith brightness footcandies is « s] to t brightness of : 
tas therefore based the source & sur = nberts. The 44 
the de ent of more effect ons ng no ground 
é of ght es) nearly im reflectance equal t or half the sky 
endent of the solar altitude azi 
(b) e t eve at brightness 
mut ean be approximate t 
for equal seeing conditions depends upor te (b) The } tal and vertices 
ain relatior The brightness distri! 
tt ntrasta and the dificult ru mination on clear and days as a 
tion for a overcast sk milition 
visual task, a seale of recommended le of solar altitude ind azimuth 
s shown in Fig. C7 
for different conditions has been sug from the sun is given in Figs. C9 and a 
The sky rightness o in over 
gested 
st d s measured by the illuminatio 
(c) As brightness ratios the field (c) As the brightoess 
of view affect th ability to see, seeing on borisental plane chown Vig throughout 
comfort for n ghting, and bright These values are minimum and aver cleady @ 
neas levels, the nits of brightness ratios ge values for Atlantic Coast states and plifying ‘, 
(entra Piains states 
must specified as we ghting ate the s 
4 Quality and Quantity for Interior I 
mination of the Illuminating Engineer 
ing S ety has recommended a ratio be > 
tween the task brightness and that of the 
(a) The sky ghtness 
is the result of the seattering of sunlight “4 
q by the atmosphere The sky brightness ¥ 
depends upon the amount aad distribe. 
(bp The egres f jiness as de A 
termined by the U. S. Weather Bureau 
is sua raised » proportion ax = 
The average number of clear and cloudy | é 
different parts t! ted States is y* 
‘ amocst and distribution of the HANSA 
points increase. Brightness distrilutions oy 
for clear chy at Washing 7 pe 
degrees are given im Fig 4 3 
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Figure C-3. Brightness distribution, clear sky. Solar alti 

tude 0°; sun's position indicated by X. Brightnesses in 

millilamberts (1 mL 0.929 ft-L) and as ratio to zenith 

brightness. Measurements taken at Washington, D. C. 
(Ref. 48-52) 


Pigure C-5. Brightness distribution, clear sky. Solar alti 
tude 40°; sun’s position indicated by X. Brightnesses in 
millilamberts (1 mL 0.929 ft L) and as ratio to zenith 
brightness. Measurements taken at Washington, D. C 
(Ref. 48-52) 
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Figure C-7. Brightness distribution, overcast sky. Solar 

altitude 40°; sun's position indicated by X. Brightnesses 

millilamberts (1 mL 0.929 ft-L) and as ratio to zenith 

zenith brightness. Measurements taken at Washington, 
D.C. (Ref. 48-52) 
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Figure C-4. Brightness distribution, clear sky. Solar alti 

tude 20°; sun's position indicated by X. Brightnesses in 

millilamberts (1 mL 0.929 ft-L) and as ratio to zenith 

brightness. Measurements taken at Washington, D. OC. 
(Ref. 48-52) 


Figure C-6. Brightness distribution, clear sky. Solar alti 

tude 60 ; sun's position indicated by X. Brightnesses in 

millilamberts (1 mL 0.929 ft-L) and as ratio to zenith 

brightness. Measurements taken at Washington, D. C 
(Ref. 48-52) 


ince sunlhg 
of th 


has ommended 


piensing iracteristies 


method of predetermming the amount 


and peme of sunlight is deseribed 


ATION below 
The 


penetr ate 


f ‘ D.2—Solar Penetration distance 


in 
which sunlight will 
the of 


rtiwal bun 


ven time into 


ermine ti or amount shading from a 


horizontal or ve ling projecth 


be 


atical 
ide and 
and 


from geometrical fo 


altitude 


ean obtained 


nvolving the solar 


> 


Figure C-8. Illumination with a cloudy sky. Curve I 

average for Plains States. Curve II average for Atlantic 

Coast States. Curve III minimum for Plains States. Curve 
IV minimum for Atlantic Coast States. 
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Figure C-9. (Top) Curves of winter skylight 
illumination on different surfaces 


Curve l Clear sky. Vertical surface facing 
0 in azimuth from sun 

Curve II Clear sky. Vertical surface facing 
45 in azimuth from sun 

Curve III. Clear sky. Vertical surface facing 
70° in azimuth from sun 

Curve IV. Clear sky. Vertical surfoce facing 
90° in ezimuth from sun 

Curve V Clear sky. Vertical surfsce facing 
135 in azimuth from sun 

Curve VI. Clear sky. Vertics! surf*ce facing 
180° in azimuth from sun. 

Curve VII. Clear sky. Horizontal surface 


Figure C.10. (Bottom) Curves of summer sky 
light ilumination on different surfaces 


Curve I Clear sky. Vertical surface facing 
0 in azg'muth from sun 

Curve Il Clear sky. Vertical surface facing 
4% in azimuth from sun 

Curve III. Clear sky. Vertical surface facing 
70 in azimuth from sun 

Curve IV. Clear sky. Vertics! surfece facing 
90 in ezimuth from sun 

Curve V Clear sky. Vertical surfece facing 
135 in azimuth from sun 

Curve VI. Clear sky. Vertical surf*ce facing 
180 in azimuth from sun 

Curve VII. C'e*r sky. Horizontal surfece 

Curve VIII. Clondy sky. Horizontal surface. 
(Note: Double the intensity scale) 

Curve IX. Cloudy sky. Vertical surface. 
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Figure D2. Solar Radiation Curves 
Visible range 4000-7000 angstroms 
(Ref. 57) 
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Figure D-1. Sunlight shading from horizontal overhang. (Drawing by K. C. Welch) 
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TABLE E-I.-Footcandies for Vertical Windows with Sill at Working Plane 


Feet Back 16” High Panes and Height Dimensions 
from 10 ll 12 
Window 14-9" 16"-1" 
“4 


TABLE E Il. —-Footcandles for Vertical Windows Above the Working Plane. 


Feet Back 15 Feet Above 25 Feet Above 35 Feet Above 
from Window Height Window Height Window Height 
Wintow 6.9" 9-5" 5-5” 6-9” 8-1" 9-5" 6-9” 9-1" 9-5” 


! ! 13.3 7.7 as 


‘ 


E 


re, 


Figure E-2. Example of illumination 
calculation from source “D.” 


TABLE E-III.— Footcandles from 30 Degree Sloping Windows Above 
Working Plane 


Feet r *15 Feet Above *25 Feet Above *35 Feet Above 
ef Working Plane Working Plane Working Plane 
Window Window Height Window Height Window Height 
6.0" 9-0" 12'-0" 3'-0" 9’-0”" 12°-0" 6'-0” 12’- 
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Figure E-3. Illumination from rectangular uniform source paralle) to illuminated plane. (Ref. 109) 
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Pigure E-4. Illumination from rectangular uniform source perpendicular to illuminated plane. (Ref. 109) 
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E.3—E fect of Ceiling and Wa’! 


TABLE E.IV.— Brightness (Footlamberts) of a Pane! of Light Directional Glass Block. (121, 159) 


Positions “1" and “2” are 36 inches above the floor and respectively six and 18 feet from the plane of the glass block; the 
observation point on the panel! is nine feet above the floor; sky brightness measured at 15 altitude and 0 azimuth 
Clear Sky Clear Sky 
Clear Sky Eastern Exposure Western Bxposure Average Overcast Sky 
Southern Exposure (Western Exposure) (Bastern Exposure) All Exposures 
Sky Sky Sky Sky 
Pos.1 Pos.2 Bright- Pos.l Pos.2 Bright- Pos.1 Pos.2 Bright- Pos.1 Pos.2 Bright- 
ness ness ness ness 
34 WN Latitude — Southern Plains 


38 W Latitude — Central Plains 


i 


42 Latitude — Centra! Plains 


46 Latitude — Northern Plains 
‘ ‘ 
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TABLE E.V..-Refiectances of Building 
Materials and Outside Surfaces 


Beflectance 
™ 


FOOTCANDLES 


Figure E.7 


tinnous window. Glass transmission 85‘: . 


TABLE EVI 


(30° x 30°) With Light and With Dark Colored Walls. 


Distance back from 


window 
(ft) 


f,eneral 


Comparison of prediction methods 


“FENESTRA METHOD (1/8) 


MOON & SPENCER (108) 


‘HIGBIE FORMULA (88,94) 


10 20 30 40 50 60 70 80 90 100 
FEET 
illumination for 8-foot high con 
window obstruction 20%, sky brightness 
1000 footlamberts 


Illumination Distribution on a Horizontal Plane in a Room 
(40) 


Window size: 12 high, 30° wide 
Sky brightness: 314 ft-L 
Maintained glass transmission: 77% 
Ratio glass area to window opening: 83% 
Light Walls and Ceiling Befiectance: 78% 
Dark Wallis and Ceiling Reflectance: a 


Nilumination 
(ft-c) 
light walls 
and ceiling 


Diamination 
(ft-c) 
dark walls 
and ceiling 
‘4 
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of direct light from 
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usually applied during fabrication Such and Lighting Design Enq byw the Edison Co Trane 1 FS. Val 
glasses are not transparent and are somewhat Vol p 1941 2 } il 102 
ight scattering Glasses fa under thie Harmon, & Lighting and Child De * Buchard, A Tageslicht und seis 
rlassification ave often referred to pebbled velopment MINATING ENGINEERING. Vol Mass Schweitserweher Bauseitung, Vol 76 
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Recommended Practice of Daylighting 


This report, the Society s first recommended practice on this im 


portant lighting subject, is available in booklet form with standard 


blue cover at 50 cents each to 4 copies ; next 20, 25 cents each: all over 


24. 15 cents each. Publications Office, Hluminating Engineering 


Society, 51 Madison Ave... New York 10, N.Y 
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LIGHTING NEWS OF CURRENT INTEREST 


Crouch, Betty Dresser, Louse Drevtus, 


at Council Executive Meeting, New York Faulkner, 

Frever, Geraldine Harvey, Jane Healy, 

Counc! was Con G. Ross Henninger, A. D. Hinekley, 

tive Lighting, prin Adelaide Jauch, Dan LaMothe, Muriel 

ch would betore- orrifteld, Rose Reda, Ruby Redford, 

War Standards Tina Rosen, Alice Stevens and Florence 
Puebner 


Met 


British 1.E.S. Plans 
Summer Meeting 


What amounts National Tech 
British 

ming Soctety (London) 

her LES. Sammer Meeting—has 
heen scheduled for Mav 16 te 19 in 
elusive, at Buxton, England. The pro 
ram torwarded by the So 

rv, G. F. Cole, indicates 

considerable interest to 

Mr. Cole extended his Soriety’s invi 
to attend 

rewistratior 

sitors, and 


commoda 


this vear'’s meet 
September 30 January ii 
1949 1950 ileker o weden, 


ce President 


Regional Conferences 


GINEERRING 


(our xe ef 
iar New J) 
ree vere l’residdent ¢ 
} Sustain \ 
Tre ‘ ulded to the Secety’s roster by action 
Chairman of the Sustaining Members 
Crouel uid GR Con Elected were 
Henninger, Reiter, LES. Publicatior and Eleets minating 
Sra M@iciel Representative R ¢ Hient 
ember F'n stale » (ficial Kepresenta Kk ite 
Fahey, Chairman, resulted ik Etieateth 4, New 
: 
Me er Mien Hie arm STAFF 
bee ( } tlerure ENTERTAINED 
the e § ‘ offering to arrange hotel 
W her he Executive ee re 
snable to attet \ bull unch was one of the \ of 
a , erve it the Prince George Hotel, the International Commission on Ila 
rig the ¢ tte the minat 
‘ 
taff heeame we sequarnted Hlead Subjects covered wi melude a le« 
juarte staff members attending were ture on Visual Deception by Dr. L. A a 
t 
‘ February 26-27, 1950 Southwestern Region Dallas, Texas ue 
‘ ‘ Vl ti hae Southern Atlanta, Ga 
‘ Hotel Henry Grady cs 
t M 1450 Pacitie Northwest Region Seattle, Was! 
Edmond Meany Hote 
M so Great Lakes Regior Buffalo, N.Y 
' May 11-12, 1950 Canadian Regior Montreal, Canada iy. 
re the Mt. Rowal Hote 
ele 19, 1950 Midwestern Regior elphia, Pa 
Mav 18.19, 1950 East Central Regios Milwaukee, Wis 
\ the 
TELECAST 1 Veu Cw / est LLUMINATING 


Deceore 


Sayee; a paper on Floodlighting, by mittee, and all of the lecturers are 
vordinated 


R. O. Ackerley; Lighting of Fibre and members of the New York Residence a _ - t odert ' nm tradi 


neultant 


Fabrice, by H. Hewitt; Stage-Lighting Lighting Forum 
in the Post-War Theatre, by L. G Designed to be of practical value to 
Applebee; Street Lighting by J. M interior decorators, or anyone inter 
Waldram. ested in the residential environment, 
A con plete program of social events the course covers The Lectures include very practical 
has also been arranged, including tours a se mee how-to-do information, with cost cal 
for visiting laches, and a golf tourna Piet re tie use SCE culations. and demonstrations of actual 
ment for the Dow Golf Cup s ‘ tures for Prevent equipment. Free booklets and pam 
ounte philets, and lists of literature available 
At New York University i = 
Starting February 7, the New York 
University, Division of General Educa lene tud tehe vedas, ne University of Buffalo 
tion, is offering an eight-week course Hons te Specific Laebting Prop Features Lighting Course 
in residenti ighting, in cooperation chting 


Residence Lighting Forum. Course eo ly conducted solely 


ordinator is Caroline FE. Horn, nue wlevis onject ae ms and Chapters is a 


man of the Forum's Edueational Con e trend throughout the eountry 


A section of the newly relighted third floor at the L. Bamberger & Co. department store in Newark, N. J., scene of an 
LE.S. New York Section dinner meeting and inspection tour January 11. Faced with a rigorously limited budget, a 
limitation of electric circuit capacity of 1200 watts per 22 x 28-ft bay, and the desire not to disturb the existing ceiling 
with its sprinklers and other hidden services, the architects, lighting consultants, and store management finally got 
together on the standard box-type fixture shown. Painted to match the ceiling, these 54x 54x 8',-inch fixtures really 
blend into the ceiling very unobtrusively when not themselves floodlighted for photographic purposes as in the above 
picture. Each fixture accommodates six 40-watt warmtone fluorescent lamps and is designed to accommodate also any 
foreseeable improvements in fluorescent sources. Egg-crate louvers are 2', x2',-inch, white. Centerline spacings are 
11 and 14 feet to conform to bays, and yet give a reasonably even distribution of illumination, ranging from 20 to #0 
footcandles, and averaging 24 ft-c on the merchandise. In the typical display cabinets shown at the rear, local supple 
mental lighting is provided by single lines of fluorescent (basically 40-watt) units behind valances. For accent lighting 
150-watt reflector spots or floods are gymbal-mounted in the main fixtures, or swivel-mounted externally, as shown 
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registrants completed the 

luded Measurements 
Hiow to Judge a Lumi 
Methods, 


Built-In Lighting, and 


Deswn Egg 


sieulations 


Chicago Lighting Institute 
Installs Home Lighting Exhibit 


printing lwhted from a recessed 


rescent light 


ture lighting unit. Flu 


provided from a valance running 

from an 

plastie 

m lam n the 

ane floor port ubles 

‘an he den 

either the 


turning on 


either side of the t 
flooding the 

set with haht from 
us eliminating the severe 
brightly illumi 


dark 


between the 


nated sereen and the vi pacent 


ireas 


The bedroom shows a four-foot se 


wall attached unit for reading ir 


downhghting from a continuous 


ince near the eeiling: lwhting for 


eeling 


dressing tabie vi a eenter 


has in 


on each 


RS twp 


watt 


ullraviolet sun lamp in an 

vd justable fixture above the mirror 
General lighting is obtained from a 

two40-watt lamp, plastic louver bot 


tom fixture; lighting for the work 
ireas is produced from two alternate 
ethods, one a U shaped valance and 
other a straight valance over the 


additional light for the work 


«s obtained under cabinet 


trom 


March 16, 1950 Deadline 
For Engineering Survey 


March 15, 


closing date 


1950, has been announced 
for the nationwide 
selected engineering person 
the Engi 
Office 


over 60 


nel now spor sored by 


rs Joint Couneil for the { Ss 
of Naval Research To 


115,000 questronnaires 


date 
per cent of the 
national 


sent to full members of 18 


engineering have been an 
swered . 


bo ly ot 


will 


asset, the tacts 


A national 


gathered by the survey be avail 


ible to Government agencies, 


private 


industrial, ! 


educational and professional 
society planning groups, and for other 


legitimate pur proses 


Those who have ot vet answered 


the questionnaire are urged to do se 


March 


listed 


before the 15 deadline so that 


thev engineering 
tion. Ar 
the EJC is 


mailing of the 


nteresting 
that al 


Two views of the new home lighting exhibit at the Chicago Lighting Institute. At left, various designs for lighting 
the kitchen may be demonstrated. At right. the living room is equipped to show the effects of fluorescent lighting. 
incandescent lighting, or a combination of both 
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wh course com pleted Some 
the aix-lecture course n Advanced schedule wl 
lLughting ntl hy Lighting 
the Univer Kuffa Millard Fy naire, Basi 
we College, atid the Western New Crate Ceilings, EE S 
York Section of 1.E.S Cot : 
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areas 
lights 
pub sere f rooms Ww the ing 
re natalled it esponse "to the ove as the 
i i architects, table surve 
nite nd laymen who came t 
‘ el ite thing ent view 
7 hee were ole build 
re ‘ hee new table lan 
eres bole he Ir tute how m set of 
» the up the valance, 
fluorescent or with a combination of tion 
ble and floor from a ceiling fixture 
ature in the ny re ind one above The eeiling tixture it a 32 
hele wit one it watt erreline fluorescent lamp; 
' ‘ pent hie fixture tre tw fifteen-watt ff orescent lamp 
om a recemed downliaht e of the mirror and an HE though the first ques 
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TRLEC AST—i Views of Current Interest 


honnaire was 97,000 seniors engineers, 
of 


other upper echelon engineers and rec 


these men gave the names 1s,400 


ommended that they also be 


The survey was initiated 
Washing 


my 


a conference held in 
in 1948 attended by 


of 1 


ton late rep 


resentatives and those other 


engineering agencies, at which the need 


was discussed for a list of key engi 
neers working in research, development 
and other smentifie projects, who could 
full 


on a time 


the 


or part 


hroad seentific 
programs 


Establishn 


survey 


The 


results of this 


ure be construed, how 


ever, a5 an et ployment register 


Symposium on New Problems 
To Be Held by Connecticut Section 


The 


ston, 


Division Exten 


University of Connect 


operating with the Connecticut Se 


in offering a svn postum covert 

Problems nating En 
neering,” which to be t 
the Hartford 
in Hartford, 
Februarv, March and Ay 
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cent in 


oi a 
Ele 
ton 


preser 
the auditorium of 
Light ¢ 
of this 
The 


lectures 


vear 


arranged 


Wednesday ary 


Meas 


Febr 


Cash Awards to be Made 
For Farm Electrification 


Five 


eash awards, amounting to 


and five 


the 


engraved p 
Frank Watts Awards, 
Farm J 


farm ele 


known 
he 


will made annually by wr 


nal magazine to stimulate 


trifieation, according to an announces 


ment by Graham Patterson, publisher 


the magazine. Cash of Sn, 


, and three S150 en 


ot 


m departr etits 


vations, 


the 


iwarded to 


The 


plaques 


promoting ¢ 


productive foree for 


and better ing.” 


farming ig 
Identifvir 

Watts Awards 

by a group 

terested u 

ates 

1950 


PEMREARY 


Educational Con 


Serth the Swm 


expected to bring torth the 


aivanees in the and 


mination, with emphasis on 


IES Light 


reter 


we viewpormts The 
ing Handbook wal 
sernes for purposes of unity 


wnke 


serve as baste 


of the Univer 


of Connect serving as tech 


nical tant with reward to coord) 


msu 
on of 


nat lecture contents 


te 


the 
trifieation than any 
The 
Frank Watts 


known throughout the 


have contributed more t fur 


thering of farn 


other individual writings and 


speeches of are widely 
electrical indus 
n Which he has been employed for 


He is 


foremost 


st forty-three vears 


recognized as 
tarn 
tion For the 
ated th 


ha- 


nine years ha- 


heen asso nm 


mrnal 


wazine, where devoted his 


of the use leetrieity 


work 


u 
and f 
New 


the iwards, 
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Ideas From 
Other Sections 
For 


Activities 


the past several years a Local 


held, 
in June, for the 


Conference has been 


New York 


exchanging 


usually mm 


ot het ween 


Sections 


purpose hieas 


different 


and Chapters, an 
offi 


the ideas originating at 


wiween « and 


Many 


mit 


ilgong 
of 


Incoming 
cers 
being successfully 
tions A 
Would 


prac tices 


erenee are 


1 number of Se 
vt turned uy since 
ng local 


Section ? 


ar 
bullet 


rons and 


Local “Newspapers” 


vraphed, strictly local news ins 


Seet 
strong sectional 
Cleveland 
The 


the 


tour page tolder 


“on 


weording to the 


Section puts mt a 


(Mher 


publications are the /ndiana 


Vews Mother Lode News Bullet 
Utah ¢ hapter INE WS, to name a 


few 


eoxraphed  publieations 


enber what's do 


of 
what's coming 
ve rsonal 


talks 


data 


ibstract wiven 


ctions fe 


sheet 


preparation spot lighting jobs worth 


By photo-offset proe 


even haw 


pietures 


Some Seetrons carry out the same 


on one page of their meeting 


tilly when these are four 


Luncheon — New 
Section members favor a plan of hold 
weekly 
ther 
for 

No 


Informal Orleans 


ing informal luncheons where 


frends and associate 


ean meet social or business dis 


reservations, no pro 


They 


s high 


the 


no planned menu 
Il 
Contests 


idea attendance 


Phe 


contest 


lea of inter Re 
“My 
Joh,” 


being repeated there, bat has 


an 
Most 


originating 


Interest 
last 


on 
Lighting 


the 


mg 


ir om Central Region, ix 


net only 
spread to several other 
Local Conferences 
the 


Sections 


(Juite apart from 


big Regional Conferences, some 


day 


ons and Chapters eonduet one 


vhtimnge conferences, one to 


four 


mes a veur Such meetings bring ium 


sutlving members of the non 


ani 


Seetion, 


members and other mdustnes 


imulate interest nm hehting, 


sof Current Interest 


¥ 
“ 
| 
work in your 
March 22. Willard Aliphin —"Pos | 
Wednesday Mar EK. Spencer : 
is Ceiling Lighting are issued by seve 
Wednesd Apr RK Condit Chapters, creating a 
ta April 19. Miss » Presbre Lumen Dr = 
New Definitions and Ter ein tty Cleveland Section” 
sting Engineering 
vasthead, (Ch 
« 
Originated by thi, printed job, 
Photometr Devices and Meth 
ote art ot 
T sory 1G Evans t tr usually inform 9 
and ght Outpat Characteristics of Gas ng loeally on lighting 
Filled Light Searces 
Wednesday, March 1, Daniel Smith-——“Colors in their own progran a 
ar Surface nishes of ateria ws 
M Dr. G 
Wednesda t er Dean 
inesd Marc! ‘ ander ar sity give intr 
Ret Visual Comfort in Relation to Brightness and Visiting, ¢ PC 
= 
fold 
te 
au 
ectrifies 
entire time inal ‘ ‘ ul 
the far of electric oper 
Vanecement 
ving orgen while the plaques 
the tar \e 
will be winning con 
The Edison 
panies, ‘> will read “F 
excellence i) lect riti 
which wi he presented for the first i 
time m April, 1951, for work done im 
1950. Entries will close at the offices 
the Frank of the Institute on February 1, 195] es 6% 
suggestion Copies of the Rules and Regulations 
ice men it 
and is be- from 420 Lexington Ave, New They 
who iwsaid York, N.Y 
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Society Events 
February 6. 1950 Meeting of KS Ne 
thenal ¢ New York Y 

February 26-27. 1950 South wexter Ke 


Tense 


March 6-7. 1950 Kee al 
nee Atlenta tie ‘ ad 
March 23-25, 1950 ! f rthwest Ke 
« fer i Mea Hote 
April 6. 1950 Meeting of 
Hote Chieag 
May 11-12, 1950 Canadian Kegional 
May 17-19. 1950 Wi al 

May 18-19, 1950 Fant re Kew 
onferer Varwick Hotel 1 ad Pa 
May 22-23, i950 ak Kegional Cor 

June 7. 1950 Mes « of Nations 

August 21-235. 1950 California 

tor talif 
Industry Events 
February 6, 13, 20, 27, March 6, 13, 20, 
a7. 1950 al league th Ar 
hua aht and Power Conferenre Put 
se fing ‘ ork 
February 6-8, 1950 National trie Sige 
Ane ‘ and Nether 
and at 
February 16-17, 19 National Adequate 
Wiring \r al Adequate Woring 
Conf Hotel Sta st M 
February 27, 28, March i, 1950 Annus 
tor ‘ Municipas 

. and t ‘ ta 
heer lowa See tor mstance 
" hie ! nlerenes each venr 
new iMther Seetrons 
i ' phase  hehting 
Meeting Notices \ tear-off return 
urd tort t the Rochester 
Chaypete 
‘ of Aritter 
h bre be ire aceon 
month ¢ e Cha ' f the P 
ra 
art work ‘ hy et 
the funt ‘ ‘ eve 
stehe Sou ‘ 
ore stent 


‘LIGHTING CALENDAR 


American 


February 27 March 3, 1950 


ty for Testing Materials, Committee Week 
and Spring Meeting Heed W am lene 


Pitteburgh, Ps 
March 3. 1950 Association of Eletrical 
Conetru> ngineers Annual Meeting | 
Ave New Vork y 

March 7-10, 1950 Fasex Electrical League 
Annus! Electrical Industrial Exposition 
Newark, N J 

March 8, 1950 Annual Meeting, Inter 
Society Color Coun Hotel Statler, New York 


March 13-16, 1950 Nationa Electri: al 


Manufe A. sation. Edgewater Beach 
Hotel. Chicas 

March 26-31, 19 (ireater New York Safety 
Cwur 20th Annual Safety Convention and 


New Vork NY 
April 4-6, 1950 Edison Electrical Institute 


Ane sales Conference bh dgeewater 
Keach Hote age. 

April 5. 6, 7, 1950 12th Annual Midwest 
Conference Sherman llote oh age 


April 17-18, 1950) Annual Conferen Cane 


fiar hetributere atior then 
ral Brock Hotel. Niagara Falls, Ont 

April 19-22, 1950 The Electrochemical Se 
ety. Ninety seventh Cenvwention, Statler Hote 


‘leweland. 
May 15-18, 1950 National Fire Prote tion 
Asse iatior ith Annual Meeting Haddor 
Ha Atlantic City, NJ 

June 6-8, 1950 
14th Annual Conventior antic City, N J 
June 12-16, 1950 
Flectrieal Engineers 


Pasadena, Ca 
June 12-16, 1950 National Association of 
Fleetri al Distributers, Athant NOI 


June 15-19, 1950 60th Annual Meeting 


Canadian Electrical Association, Murray Hay 
Quebe 

August 7-19, 1950 First United States Ir 
ternat Trade Pa Chicago. | 


hadn't seen them! 
Pittsburgh Seetron pointed up a 
All Industry 


printing the notice on a blotter 


<pecial Banquet by 
Oregon Seetion lists its past-chair 
men on tts notice a niee gesture to 
these valuable members 
Montreal Section reserves one por 
tion of its notice for Coming Events 
Inspection Trips 


ny is now almost universal, but they 


This type of meet 


have grown trom imespection tours oft 
te, in seme cases, 
motor eavaleades to spots a hundred 
miles away. Unique subjects are in 
pected in many eases. For imstance 
New York Seetion toured the Ile de 
Kran luxury timer featuring out 


Conneetient Seetron 


respected » submarine, and another 
t sreratt engine pliant M 
suoukee Chapter formed a parade to 


Street Lighting Forum 
New England Section 


The New England Section | uned 
one of its recent regular meeti: .> into 


forum + street 


a highly education 
lighting. With six specialist- in this 
field on the program, members of the 
Section were, in effect, treated to a 
first-class covrse on street i!lumination, 
with empha-is on fluoriscent as a 


“nted at the forum 


source. Papo rs pre 


were: 

Review of Street Lig tir. Vevelopments Since 

the War. Including Fluc ‘ ' Rex 

General Elect Ce I 

Application Techniques fo Street 

Lighting—by R M Swet! vneral Electr 
Lynn, Mase 


Can We Afford Fluerescent Street Lighting 


by J. Kautherford, General Electric Co 


Sealed Heam Fixtures f Residential Street 
Lighting and Low Mounted Flue escent Bridge 


Lighting -by KR. G. Sauer, Sylvania Plectric 
Products In Salem, Mass 

Unique Lighting on New Mysti Hridge —by 
Coffey, Anderson Coffey Ce Hestor 
Mass 


Talks from the 
Lighting Equip 
ent. and a Keport on Economics ef Mercury 


Versus Incandescent Street Lighting—by J 
W. Young. New England Power Co. Boston 


S.M.P.E. Changes Name 

Effective January 1, the name of the 
Society of Motion Pieture Engineers 
was officially changed to the Society 
of Motion Pieture and Television En 
gineers, lutstanding among the rea 
sons for the change, as announced by 
Earl I. Sponable, President of the So 
ety, was the increasing mutual inter 
ests of technical people in both motion 
pictures and television, as well as the 
Socetv's active participation im the 
development of new television tech 
niques 

In addition, the Soeety has filed a 
bref with the Federal Communications 
proposing specications 
for a nationwide theatre television svs 


tem 


Unusual Subjects for 
1.E.S. Local Programs 


That attendance at LES. Seetion 
ind Chapter meetings is highly educa 
tional is evident from the more or less 
specialized subjeets being featured on 
* programs For mstaner 


ShOTION 


Frenet 


The Color 


vas one of the eeting’s most popu 


the ck Conference 


mnt nterest im 
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color seems everywhere indicated. The 
Capital Section, for one, held a recent 
meeting on “Color Terms and Con 
cepts” by Dr. D. B. Judd, U.S. Bureau 
otf Standards, and “Some Aspects of 
Vision and I!umuination,” by Ralph M 
Evans of Eastman Kodak 

The techniques of Lighting a Tele 
vision Studio, us a brand new subject 
for LES 


presented this topic on 


meetings. Capital Section 
December 8 
So did New England Seetion, Northern 
California, and Southwestern Section 

Centra New York CHaprer 
While the lighting of churches 
large public buildings may not 


and 
come 
up as an every day problem, wide in 
terest in the subject has been noted 
Central New York Chapter in Syra 
euse treated its members to an expert's 
views on the subject at its January 
meeting 
At the Local 
Activities Conference last June, it was 
recommended that every Section and 
Chapter hold at least one program ort 
Many of 


Chicago Section, for instance, featured 


home lghting them are 


three speakers on Residential Interiors 


at a recent meeting with a specmlist 


on three different phases of this sub 
ject Design, Color, and Light 


CLEVELAND “Trends nu 


Service Station Lighting,” another spe 


emlized phase of lighting practice, and 


highly educational, was presented im 


Cleveland January 3, as a Technical 


Forum open diseussion 


Minwactker CHAPTER discussed 


subject not frequently presented 


“Lighting for Outdoor Reereation and 


Safety.” 


Mon Inspiration on 


the importance of lighting to the gen 


eral welfare has oceasionally been 


found to be an excellent subject for 
LES Montreal 
vited Dr. E. A. Atkinson of the 


trial Health Division, Department of 


meetings Section 


Indus 


Welfare, Ottawa, to speak on “Tlumi 


nation as Confined to Certain Aspects 


Related to Health.” 


OREGON SECTION ts among the sev 


eral sections in which “Information 


Please programs are popular A r 


turn nent by popular demand 


engage 
was made of their successful quiz pro 
gram recently with a leading member 
Quiz Master 
devoted 


to “Radiation 


SECTION 


Measuring |: 


meeting 


struments.” The meeting furnished 


ntinued on pave 


1950 


ABOUT 


Dr. Matthew Lackiesh, recently re 
the Electrie Co 
Lighting Research Laboratories, Nela 


tired from Cieneral 
Park, has been appointed Director of 
Research and 


Foster & 


agency 


Davies, Ine. advertising 


W. G. Darley and A. T. Moses of 
Austin, the 
a firm 
208 West 


Texas, have announced 
formation of Darley & Muses 
of consulting engineers at 


St.. Austin 


W. A. Hill has been named genera! 
Ltd., 


was tor 


Canada 
Hill 


merly general manager of Noma Elec 


manager of the Burndy 


Toronto, Ontario. Mr 
Canada. Other 


trie Co. of appoint 


ments announced recently by the 
company were Bryce W. Kell, as dix 
trict sales manager covering Quebec 
and = the Maritime Roy 
Bunston named chiet engineer ; 
and Al Thomson appointed sales eng 


need for Ontarw 


Provinees; 


E. E. Weyeneth joined the staff of 
Vews Record, MeGraw 
Hill publieat ons, on February to 


undertake 


ring 


a study of marketing prob 
lems in the construction field 

The National Association of Eleetri 
eal Distributors has announced the ad 
their headquarters staff of 
Philip M 


Johennesen will serve 


dition to 
J. G. Johennesen 
Pritchard. Mr 


in a special consulting capacity 


and 
Mr. Pritchard will be a spree tal repre 
sentative of the Association, traveling 


through the eountry 


Earl H. Aik of Milwaukee, Wiseon 
his associate Robert Aik of 

W iseonsin 
pointed to represent Silvray Lighting 
Aids Products in Wis 


January 1 


ein, and 


Appleton, have been ap 
Ine. and Vision 
consin, effective 
alse has recently added Pan! Kras 
ner to its staff at New York 
Bound Brook, N. J 


Silvray 


and 


Fred F. Harroff, veneral manager of 
the General Eleetrie Company's Lamp 
Nela Park, Cleveland, 
presi 
Mr Harroff 
position as 


Martin L. 


Department at 


heen elected a vree 


the 


Ohio, has 


dent of company 


who will retain his gen 


eral manager <neceeds 
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Sloan, whose retirement effeetive De 


cember 31 was announced recently 


Ralph R. Cheney has been appointed 


manager of a newly created Milwau 
kee Lamp Sales Division of the West 
inghouse Eleetrie Corp. Lamp Divi 
sion, according to a recent announce 
ment. For the past six of his 24 years 
with Westinghouse, Mr. Cheyney has 
been Chicago metropolitan manager 
for the Lamp Division, and is current 
the Section 


ly chairman of Chieago 


of LES 


Harold D. Blake, technical director 
of the Lamp Development Laboratory 
at Nela Park, 


after more than 


retired December 31 


40 years of continu 
Blake has been tech 


the 


ous service Mr 


nieal director of laboratory for 


1) vears, having been one of 


staff 


responsible for 


the past 


the five original members. He 


has been technical 


work 


hew 


involved in 


light 


the development of 


sonrees 


Paul F. Stiller, a 


specialist with the West Penn Power 


former lyehting 


named 
of the 


Co. in Pittsburgh, has been 
manager of the Cleveland office 
Pittsburgh Refleetor Co., 


BOD 


according to 


Levanr, vice-president 


Pitts 


recog 


Dr. Karl B. McEachron of 
field, Mass., an 
nized authority on lighting, has been 
awarded the 1949 Edison Medal, top 
A.LE.E The Medal, 


annually to outstanding 


internationally 


award given 
since 
electrical engineers and scientists, was 
MeEachron, manager 


and Al 


presented to lr 
of engineering, Transformer 
hed Product Divisions of General 
Eleetrie Co., Pittsfield, at the Winter 
Meeting of the American Institute of 
Engineers New 
York at the Hotel Statler, January 


February 3% 


held in 


Donald H. Wyre, 
Allegheny Sales Dis 
triet of General Electrie’s Lamp De 
appomtment of War 
ren P. Thayer ax his successor, were 
Fred F 


roff, general manager of the depart 


Retirement of 


manager of the 


and 


partment, 


announeed recently by Har 


tment 
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sultant in 


(Nap) Boynton, «ales con 
the administrative staff of 
Nela Park, 
Cleveland, Ohio, retired Deeember 31 


Ww 


General Eleetriv Co 


after more than years’ service 


Frank L Taylor has been appounted 


manager of the newly created Midwest 
Lan p Sales Invision of the Westing 
house Electric ¢ orp., with headquar 
ters in Kansas City, Mo. Mr. Taylor 
has been branch manager f We v 
house in Kansas City, and wa ‘ 

vah ing engineer with the Kansas 


Carl Fisher 


The S ‘ hia h rewre 
be len Jur ia lt 
¢ F i recent ven ‘ 
f it ern ber At ‘ 
me of} Mr. i ‘ vas Ma 
f the Cust er Relatwr Dep 
he lates! Bele r 
loght and Power ¢ Balt «, Mar 
ind hu ‘ nnectior nee 
near on Mr er wa 
led ess than five 
He served a Dire 


tw M ‘ “ 
‘ e 
te | for] ib 
Local Meetings 


Rene M. Moisson 


Mass 


has 


been 


named 


ot 


Cambridge, 
New England 


representative for the Edwin F. Gath 


Mr 


Moisson 


cover 


Maine, 


New Hampshire, Vermont, Massachu- 


setts, 


from offices 


bridge 


Connecticut 


at 


an 


d Rhode 


Island, 


Prentiss St., Cam 


Frank Moos, formerly manager of 


the 


Lighting 


“ales 


Depa rtment 


ot 


Graybar, has been appointed Edwin F 


(ruth Co 


Virg 


ington, 


}Technology, o 


ser 


Newe 


rinia 


and 


Distri 


et of 


representative in Maryland, 


Columbia 


Moos’ head«guarters will be Wash 


born 


retary 


Tran 


papers 


lighting of 


Mary! 
Was 


attended 


M 


covet 


ich 


which he was Honor 


Louis G. Boomsma 


Lous G 
Luminous 
N. J... and 
New JY 


lu nous tubing m T9850, he was 
nnected with the American Neon 
Lag umd Sin New York, in 
charge of the testing and experimer 
ta \ 
of reading im either Freneh 
ntor it n being both lan 
lage th niv bilingual 
Chapte 
Sr. Lawis Sectri A different type 
t qu progra was ther The An 
Wil 


“earch oF 


Boomsma, 


Tube Sogn Co., of 


long -tin 


wk Seetron, 


nawer 


sactions. Several 
appeared in the 
ng notably his 


d in 189 


hington ar 


setts Insti 


e member 


vd 


propr etor 


died at his 


this « 


stablishing | 


md mann 


nh iker 
slifernia 
experts 


Current Interest 


vuntry 


generating sta 


Mr 
Lee 
ot 


ary 


ot 


Paramus, 
of 


the 


home 


Mr 
”) 


own 


ture 


jues 


prob 


covered 
Pho 


Iumination 


subject, the 


Physical 


tometry 


sy 
Environ Posture 


Refraction 


Design Vision Training — Lumi- 
naires Modern Lenses. The Sym- 
posium was held as a joint meeting 
with the American Optometric Asso- 
eution 

Sourn Texas Section Not many 


illumination courses teach “What Color 
Fluorescent Lamp to Use for a Par- 
tieular Application.” To South Texas 
Chapter members, this is now no prob 
Their program on November 21 
the 


Trotter le ad ng the discussion 


lem 


covered subject thoroughly, with 


treorge 


SouTHWESTERN “Phy 
chology of Color” by FE. L. Aten, 
M.D. was offered by this Section on 
January 16. Dr. Aten’s talk was in 
keeping with the modern trends in 


lighting which embrace many ramifiea 


ov erlooked. 


tions heretofore 


Spare Copies of Transactions 

Needed at |.E.S. Headquarters 
stock 
ENGINEERING 


The headquarters certain 
of I 


now very 


on 
LU MINATING 


Issues 


Is low. If any members have 
following numbers, 
happy to 
to A, 
gineering 


York 


received 


extra copies of the 
office 


then 


the would be 


rece addressed 


Society, 


we 
Hinckley, Ulominating En 
51 Madison Ave., New 
10, N. Y. would be gratefully 


are 


me needed 


m4 8 r 
“m5 N 


SEEMS TO Me 


Lighting Education 


7 the Editor 
Mr. B. G. Corak’s letter concerning 
Lighting Edueation (January, 1950 
sue I MINATIN ENGINEERING, 
». 75) has mach of merit in it, and | 
am ver py o see his pomt of 


rathe and i one of a 
serie f problems which has been un 
der nsideration by the LE.S. Com 


Professional Requisites for 


ll find 


th the Engineering Schools will offer 
su ourses mination) as they 
feel there is a iffiment demand for 
he However, schools are just like 


ILL! 


MINATING ENGINEERING 


— 
Power and Light Co 
UA BW of his own 
earlher ashes, 
Fisher 
= 
| 
there reeently 
Bort in Holland in J 
ter of the Socwet r two consecutive Boomsma came to Ei maa: & 
‘ three en each, af va vears ago. Betore 1940 November 
1942 January February 
(hart f the Balt re Chapter u firm for 
| 
\ Conference Son of F. W. Wakefield Bras 
Society tions on all phases of hghting 
heatios CaLpornia Seetion In final analysis I think he will 
fered “Ex on “Requisites for Good 
Proof | ting Pixtare ‘ Seong” featured te at a 
nique Top Wit e (nel eet recent Souther Seetion 
ng notices, inender eeting. With leadir mn eacl 
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any other business and there must be 
a sufficient demand for the product to 
justify the necessary capital expense 
for setting up the equipment to turn 
out the product While one may not 
think of graduate engineers as prod 
ucts, the process is in some ways simi 
lar to industrial production, and can 
be analyzed by very much the same 
techniques 

As Chairman of the Committee on 
Professional Requisites, I wil! certain 
ly bring up the matters he has dis 
cussed R. L. Bresene, Pre 
fessor, Electrical Engineering, South 
ern Methodist Dallas, 


Te ras 


University 


At the meeting of the Council Exeeu 
tive Committee held in New York City 
on Jannary 11, 1950, the following 


were elected to membership 


CHAPTER 
Member 
Giarden City Plating & Mfg Co 
Raltimere, Md 


Members 
Dagenbardt, The Gordon Welle 


MePhereor “ P.. Carolina Power & Light 
Raleigh, N. ¢ 


Smith General Electr te Charlotte 
N ¢ 

Tysinger, T. Duke Power Co. Charlott: 
N ¢ 


Members 
Helfrich, R. B., General Electric Supply Cory 
Raleigh. N.C 


Norris F J. Duke Power Cx Charlotte. VN. ¢ 


SeoTION 
sate Members 


Coleman, L. J.. Solar Light Mfg Cx Chicago 

Heale, FE. Sylvania Electric Products, Tr 
Chicago, 

Sorensen, E. M Svivania Electr Product 


Ir Chicago. I 


Student Members 


Ford. Ip. ¥ Ir University f r 'rhana 

Kosensteir Arthur, University of Ur 
bana, Il 

Tarnef. N H 1424 Troe Awe 
age I 


CENTRAL New York 
Associate Member 


Croshy, W. F Jr. Corning Glass Works 


CLEVELAND 


H. A., The Ohio Power Co, Freme 
on 
Gr R. N. The WagnerGreen ¢ ‘ 


tional Advisor Committee for Aerona 
Cleveland, 
Kaseman, Westinghouse Fle tr (ory 


Cleveland, Ob 


FEBRUARY 1950 


4 
Rodgers K ‘ General Electric Ce Nela 


Park, Cleveland, Chic 
Student Members 
Case Inetitute of Technology 
Ohio 
R.. Case Institute of Technology 
Case Institute of Technology 


Jr. Case Inetitate of Technology 
Cleveland, Ohio 


CONNECTICUT SroTion 


Ouellette. V J 
Hartford, Conr 


Shallenberger S86 Main Bridger 


Hartford Electric Light Co 


port, Conn 
Pas Tees PeNNSYLVANIA CHAPTER 

Member 

Jae. David. Newburg Sales Service 10 Park 
Ave. New York N.Y 

Associate Member 

Betler. M. J Jr Ine Girayhill & Cx 
York, Pa 


Aesociate Members 
Holtsinger, E. M.. General Electric Co. Tamps 


Branham, V H. Jr Verlyn Branham 
Hear’ OF AMERICA 

Groh, H. 8S. Evans Electrical Constructior 

Mev A The Wiremold North Kaneas 


Razak, G Kansas Power & Light Law 


Wa SeOTION 
ate Members 

Sand kK Fleet Mie Moines 

Student Wembere 

luff James M ‘a Sta ‘ eee Ames 

Canek r wa Btate ee, Ames 
wa 

Gibson, V. P.. lowa State College, Ames. lows 

DA lowa State College. Ames lowa 


INLAND CHAPTRE 


WMembe 
Evans AW. Dey Highway & Put 
V orks ! Works Hra lrovinee of 


n & Son, 8 John 
MICHIGAN 

Members 

Hird. ¢ The kd ‘ Detroit 

Sangster, A ¢ Detroit Fdison ¢ 
M 

ate Members 

Liphardt DF Sylvania Electr Product 
' vit Mich 

Lucier 4 J Ase Park Detr 

Mart arte J rh retr ‘ 
[het Mivt 

‘ retr Mich 


Morner Looe 
vowte Memwhers 


Simonds, H. W.. General Electric Supply Cory 
Sacramento. Calif 

Woldit, L. City of Sacramento, City Hall 
Sacramento, Calif 

New 

Members 

Butler, HE. General Electric Co. West Lynn 

Houser, Philip General Electric Co. 
Lynn, Mass 

Associate Members 

Anderson, KF 
Rockland. Me 


Gilbert, H. S.. General Electric Co. In Lynn 
Mass 

Kafka. VW tieneral Electric Co, Lynn 
Mass 


McParland, J W Jr. General Electric Co 
West Lynn, Mass 
New ORLEANS 
Member 
Simrall, H.C. F Prof, Mississippi State Col 
lege, State College, Mins 


Members 


Bourgeois, HW General Electr Ce 
Cale Electr ‘ Jackson, Mins 

Giodat, Ir Nola Electric Ime New 
Or La 

Hend J Hutson Coleok, Jackson 
Miss 

alist tiregory Saliebury & Ce 
Jackson, Miss 

New 

desociate Members 

Donovan, A. J. Industrial Electronics Corp 
Newark, N J 

Duryea, A. General Electr Supply Corp 
Newark, 

Freeman, W. KR. Amplex Corp, Brooklyn, N.Y 

Hanar Lacy I ‘ Consolidated Edison Co 
f New Vork. Ir New York NY 

Michaelser Alvir Wiedenbach Brown Oo 
Ine New York N.Y 

Oster, Joseph. Globe Lighting Products Inc 


Levir Martin, College of the City of New 
York. N NY 
Shart ‘ f the New Vork 


NORTHERN CALAFOUNIA 
Members 
Gerlehe, T © H st Emery ville 
Calf 
enberger I Const Countic Clase & Flee 
tr ‘ Santa (raz, Calif 
ate Members 
r RK. Sylvania El Products 
Ir Sa Prar ace Calif 
Sarcander, W 4 Pacific & Bleetric 
Stockton Calif 
Spare J K.. E. 1. duPont de New re & 
Francis Calif 
Student herve 
Beauchamy M University of ¢ 
Herke Calif 
Hre ver { talef rhia 
Herkeley, Calif 
Liena K. A. Universit (alifornia, 
r Universit Californie. Berke 
Calif 
T K iversity fornia, Berke 
Calif 
te Membere 
4 at bdward, Fdward A an Vhila 
ra 
K I Farms Renner 
Pa 
1418 Wale Philadelphia 


Ha Ha t Flect al Cor 
d Eng re & Constr 
Wis 
or Ir Vhiladeiphia, Pa 
Student Members Voeraux A Weeting Fleetri Cory 
Cygal, A. A. Mere nivers Milwaukee Philade Pa 
Wis Valensear J. Ele \ Palenecar & Son 
Grotelueschen. Mara e Universit Philadelphia. Fa 
Milwaukee, W tinued on page 21A 
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Members 
x 
Neuman, N. L., Nicholas L. Neaman & Asso 
ates. Tompe. Fla 
svt 
vate 
‘4 
rence. Kar 
Theol! L. 7 Floyd's Eleetrical Supply Co 
Kansas City. M 
ica "Wee 
: 
ih 
‘ Member 
Wash 
Corning, N.Y 
Student Membere 
Barton, Corned University, Ithaca. ¥.Y 
Hastings, Warren, Cornell University, Ithare 
N.Y 
nt 
Ingraham, H. Holdenline Co. Cleveland 
¥ 
Associate Members 
4 


NEW EQUIPMENT DATA 


AVAILABLE WITH COUPON 


New manufacturers’ catalogs and bulletins listed below are available 
free to readers of ILLUMINATING ENCINEERING by mailing the 
coupon. Circle the numbers of those items in which you are interested 
and drop in envelope addressed to Publications Office. 


Offer good for two months. 


‘ 


ILLUMINAT 


Madison 


New \ 


Name 


rk 


Company 


Street 


tty 


Aver 


10 


ING ENGINEERING SOCLTETY 


glass tin 
producta, « ers physi 
f g'ase including dural 
eontr and trans 
filawe Swiss a 
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te each giving t 
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reseent and if fescent 
for nmereia nd other 
irtie Lighting Ih Ohi 
aon nt ne 
« for 14 nmonty 
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al ding 
t ' reflection 
tr performar ete 
1 cathode folder 
a4 at ne neater thon 
nf ition, photographs 
ling nat 
sew Chieag 
stalog, 32 page condensed 
scent ind neandeacent 
nd industria ghting fix 
g fleations. technical 
methods Edwin F 
« M 
manua i page pocket 
sonts advantages of good 
ling fixture ire, main 
vat Champion Lamy 
at g shows examples 
luster nd show a 
fing physical and light 
« and lamps 
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Jane 


“Ower All Lighting” new 40 page 
eatalog showing line of luminaires for 
schools, offices, drafting rooms and stores, 
including technical data, installation and 
maintenance operations, complete deserip 
tron of each fixture Catalog No Oo F 
W. Wakefield Brass Co., Vermilion, Ohio 
9 Benjamin Lighting Equipment for 
Industry and Commerce 40 page bull 

tu Al ustrates deseribes 
most widely used Benjamin lighting unites 
nelucding Sky Luminous Louvered 
Svaten Hen pamir Fleet ric Ca lhew 
Piaines, | 

10 Powerstat Light Dimming Equip 
ment for Churches dese ribes n S page 
booklet th principles behind the dim 
ming equipment, its adaptability to eus 
tom installations, and specifications for 


oa, Superior Eleetrie Co., Iris 


DP Lighting application and layout de 
sign, with ordering and construction in 
formation on Commercial, Industrial and 
Floodlighting equipment is featured in 
the condensed 100-page catalog CIF 61 
30. Westinghouse Electric Corp., Cleve 
land, Ohio 

72 “Planned Lighting for Modern 
Store 1? page illustrated booklet de 


seribes recent store lighting installations 
mn many sections of the country, gives 
deseription of jobs, and explains function 
of lighting for selling efficiency. Pitts 
burgh Reflector Co., Pittsburgh, Pa 

13 Gilass Block Job Data” 4 page 
folder reports on illumination and bright 


of 


giass 


conducted 


ementary 


ness surveys in classrooms 


Detroit « school with 


blocks installed in eontinuous panel above 
ear Visior strip Pittsburgh ‘Corning 
‘ort Pitshurgh, Pa 


State 


fixtures. 


14 Module 


contains information 


20 page booklet 


about “modular sys 


tem” of lighting, embodying principle of 
uniforn ighting units which can be 
combined for a custom. fitted pattern 


lighting system. Gives specifications and 


construction details Mitehell Mfg. Co., 
Chieago, Il 
1§ Floodlighting Catalog No. 2100 in 


15 pages gives descriptive information on 


various sizes and types of floodlights and 


auxiliary equipment, includinging dimen 
sions and specifications. Pyle National 
(o., Chieago 


16 Pian © Lite packet is a reference file 
of sample engineered lighting layouts, 
engineering data and photographs for 
eight different bank and commercial in 
stallations. Frink Corp., Long Island 
City, N. ¥ 

317 Catalog No. 90 contains this com 


pany's complete line of street and highway 


ighting equipment, dimensions and data 


necessary for planning average installa 
tions, and shows as well lighting equip 
ment for gasoline stations, and flood 
ghting. Philadelphia Electrical & Mfg 
(o.. Philadelphia, Pa 
18 Bulletins 10-E.1, 10M, 30 fea 
ture respectively “Lenox” and “Lavex” 
fluorescent and slimline fixtures; and in 
lustrial fixtures, including specification 
ind illumination data. Day Brite Light 


ng Ine., St. Louis, Mo 


19 Street lighting catalog in elaborate 
loowe leaf binder shows complete line of 


luminaires for street and highway light 


ng, meluding an engineering handbook 
section containing information as to lan 
guage purpose, visibility, measurements 
and other data essential to engineers 
Westinghouse Electric Corp., Cleveland 


Ohio 


20 Pin 
eations, properties 
data ided 


this company’s manufacturing techniques, 


stic extrusions with their specific 
technical 


and = other 


are one n catalog which shows 
ideas 
Co., 


completely illustrated application 


und other information. Sandee Mfg 


Chicago, Ill 

27) Fixture hangers, 24 page Bulletin 
No deseribes all purpose equipment 
for hanging of lighting fixtures and other 
equipment on the j Includes shapes, 
sizes installation methods, and some 
typical jobs. Unistrut Products Co., Chi 


22 


for fluorescent and cold eathode lighting 


Transformers and their applications 


ire shown in loose leaf bound series of 


Engineering Service releases illustrating 


typical installations of all types, and pre 
senting technical data about each. Acme 
Eleetrie Corp... Cuba, N. ¥ 


23 New technical catalog sections show 


photographs and drawings of ai wide 
range of typical installations of discon 
necting and lowering hangers for light 
ing equipment, are available to those en 


in lighting design and specification 


Ohio 
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The NEW 
HOLOPHANE SURGERY 
LIGHTING SYSTEM 
Provides Most Effective, 
Economical, Dependable 

illumination 


Majer Surgery, Chestnut Hill Mespite!, Philedelphic. 


Eighteen Beams Concentrate Glareless, Shadowless, 
Comfortable Light on the Operating Area... 


The Holophane Major Surgery Lighting System consists of 6 triple 
CONTROLENS* units with eighteen light beams which converge to provide 
Wide distribution of | i thet op- 
(1) a high intensity spot on the operating area (2) a wider area of gradually 
free from normal interception by personnel about the table. diminishing light over the entire table (4) correct degree of balanced general 


illumination throughout the surgery . . . The light on the operating table 


is without glare, interfering shadows or objectionable heat . . . Location of 
2 <> = the lighting system remote from the anaesthetization zone eliminates hazards 

= a of explosion; multiple lamping minimizes danger of interruption from lamp 
burnouts . . . The system is economical to maintain, easy to keep clean. Built-in 


ceiling arrangement gives the entire room a neater, more modern appearance. 


Write fer Letest Holephene Book .. . Guide te 
Hospital Lighting” . . . Aveilable without charge. 


HOLOPHANE COMPANY, INC. Dept. L 

342 Madison Avenue, New York 17, N. Y. 

Please send your “Guide to Hospital Lighting” without chorge 
*REG. U.S. PAT. OFF. Individuet 
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LIGHT AT THE FLICK OF THE SWITCH NO STARTERS 


Here's the biggest fluorescent news in years: you can now use the new 

4-1, 425 ma. T-12 Slimline Lamps in every fixture of the entire GUTH fluorescent 
line. And the 4-ft. Slimline is efficient! Same lumen output per foot as 
the 8-ft. Slimline. 


Now you have your choice: 


the 4-ft. Slimline 

the 8-ft. Slimline 
standard 40-W lamps 
standard 85-W lamps 


in GUTH fluorescent fixtures. 


FUTURLITER® MAZELITE CADET" ARISTOLITE® FLU-O-INDIRECT* TROFFERS 
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# EASY TO HANDLE 


For full details, 
call your nearest GUTH resident engineer or write 


YOUR TEAMMATE 


THE EDWIN F. GUTH COMPANY / ST.LOUIS 3, MISSOURI 


TRUCOLITE® 
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for two 96” 1-12 Slimline lamps, 
ungle unit of continvous installonons. 
For wmapension mounting, listed with 
and 28° “A-J" Adjustable hangers 


“DECIDEDLY BETTER” SLIMLINE 


Once in a blue moon, a truly great fixture 
makes its appearance Now, after years ot 
research and designing, the matchless new 
Day- Brite “LUVEX™ is ready. 

All the usual advantages of Slimline, of 
course instant starting extremely high 
efficiency 

LUVEX sturdy, 


heavy gauge steel chassis, enclossure 


But then, add these extras 
and louvers completely imterlocked mto a 
ne prece wnat, quick, easy installation 
LUVEX ts 


me you expect of Slimline 


and smart appearance—and the 
absolutely et eryé/ 
hghtng 


Maintenance’ Ss ple So simple, in tact, that 


the “LUVEX” can be relamped and cleaned 
without disturbing a single part of the fix- 
ture—without so much as touching a latch, 
chain, nut or bolt! 

Get the full “LUVEX” story. It will pay you 
to know all the facts about this remarkable 
new Day-Brite development. Write today 
tor Bulletin 10-M 


tng 


Oletriduted aationally By leading electrical whotesaters 
ODay Brite Lighting, tne. 3432 Bulwer Ave. St. Lewis 7 
Me Canada Amaigamated Elee Carp. Ltd. Terente 6 
Ovtarie 
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STANDARD FLUORESCENT PANELS NOW 


@ No die-cost on standard sizes 

@ Standard WIDTHS—2" to 6" in 1/4" increments 
@ Clear or Translucent white 

@ Flat or Convex uniform radius 

@ Breakage reduced 80 to 90% 

@ About 1/8 the weight of glass 

@ Eliminates all shattering danger 


GET SAMPLES .. PRICE SHEET AND FULL INFORMATION. WRITE TODAY! 


LIGHTING FIXTURES 


FLUORESCENT 
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SIDE AND BO 


MANUFACTURING. COMPANY 


WORLD'S LARGEST CUST OF PLASTICS” ALL INDUSTRIES 
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KOPP GLASS 


Kopp Glass products can play an important part in 
making light do your bidding; you can use Kopp lenses 
to diffuse, deflect or concentrate beams of light, to 
transmit colors, for infra-red or ultra-violet applications, for 
“on” or “‘off’’ lights, for all sorts of signals where uniform 
colors, durability and dimensional accuracy are important 
Other Kopp Glass products are liquid-level sight glasses, 
transparent instrument cases, glass domes, panels for domestic 
oil burners, beads for glass-to-metal seals, direction signals 
Kopp engineers will design glass parts for your specific 
applications. Necessary research and development work is 
conducted in our well-equipped modern laboratories. Moulds 
are made by our experienced craftsmen, and sample glass 
parts throughly tested before production. starts 
You can be sure of the uniformly high quality of Kopp 
Glass, for complete control is exercised at every step of 
production, from the selection of raw materials, to the testing, 
packing and shipping of finished product 
Use KOPP GLASS to assure complete satisfaction 


KOPP GLASS, 'Nc. 


SWISSVALE, PENNSYLVANIA 
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have UL. AT YOUNG & RUBICAM 


YES SIR! Eves do have it easy in this lem come first to Litecontrol. You'll YOUNG & RUBICAM, INC. 
285 Madison Ave., N.Y. C. 


light office of one of America’s top find Litecontrol fixtures unusually 


Lighting Equipment. Litecontre! Ne 4044 
advertising organizations. And that’s cient Litecontrol engineers expert in endent mounted Mature 

Seeocieg '0 foot centers 

important in any business where fast planning outstanding lighting installa 


Lomps oe 4°40 wor 


decisions, fast actions are required tions. And they'll be glad to help you Footondies. 35 in service (overage) 
Ample, evenly distributed light elimi- with suggestions or complete layouts 


nates eyestrain—unleashes extra energy 
to speed work and lend sparkle to cre WRITE TODAY! This new catalog is yours for the asking 


ative thinking Contains: Pictorial Index tor easy, quick reference. Com- 

Ww! h ligt plete descripnons an specifications on all Latecontrol fix- 

henever you have a lighting prot tures, including utilization factors, formulae and all data 


necessary to hgure an installation trom start to hnish 


LITECONTROL CORPORATION 
36 Pleasant Screet, Watertown 72, Mass 


Please send me a copy of your new booklet 


LITECONTROL 
Sattres 


DESIGNERS ENGINEERS AND MANUFACTURERS OF FLUORESCENT LIGHT 
ING EQUIPMENT OF STRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS 


NAME 


COMPANY 
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SLIMLINE 
FLUORESCENT 


In the new addition to the Greist Manu- 

facturing Company of New Haven, 

General Electric slimline fluorescent 

Greist Mfg. Co. improves lamps are used throughout. More than 80 
footcandles of light, plus light-colored 

surroundings, make seeing easier—boost 


lighting, speeds production worker accuracy and production. 


The continuous rows of G-E slimline 


lamps are easy to maintain; rugged push- 


ee with G-E slimline lamps pull sockets permit one man to quickly 


replace a 16-foot row of lamps without 
moving his ladder. And slimlines start in- 
stantly, need no starters, have long life 
and high efficiency 


G-E SLIMLINE FLUORESCENT 
f 


High efficiency 


ny \ Instant start, no starter needed 
, . Single-pin base, easy in and out 
| 


i-lamp fixtures do the job throughout All these advantages of General Elec- lation, use slimline fluorescent, another 

y Pe plant, as in this parts tumbling tric slimline fluorescent lamps make G-E development. General Electric lamp 
room. Decision to use slimline was based them a logical choice in most stores, fac- research works constantly to make G-E 
on long life and low-cost maintenance. tories, and ofhces. For your next instal- lamps Stay Brighter Longer 


GENERAL ELECTRIC 
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Plan to make the most 
of Daylight...with 


PC Functional 
Glass Blocks 


AKKING a major step forward in the science of 
M daylighting, the new PC Functional Glass Blocks 
are another far-reaching contribution to the long list 
of achievements of Pittsburgh Corning Corporation 
over the years. For, wherever seemg is important 
wherever precision tasks are preformed—the built-in 
daylight control of PC Functional Glass Blocks makes 
it possible to admit ample quantities of daylight, even 
to the farthest reaches of the room, without glare and 
evenly diffused. These glass blocks are unexcelled in 
providing comfortable low-brightness ratios, high il- 
lumination levels and top quality dayhghting 


Besides, PC Glass Blocks possess plus features of 
singular interest to users: They insulate against heat 
and cold, thus reducing heating and 4)r-conditioning 
costs. Being non-transparent, they afford privacy 
They deaden noises; have high maintained perform 
imce, offer undistorted daylight color quality. There 
is no sash to repair, replace or repaint. And thei 


smooth surface is easily cleaned; will not collect dust 
Normal rainfall and routine maintenance will preserve 
their high light transmittance 


Make your Lighting Plan complete by specifying 
PC Functional Glass Blocks. And for detailed infor 
mation on their many advantages and proper apphica- 
tion, hil in and return the coupon below. There is no 
UNRETOUCHED PHOTO showing typical light paths through cross-section of bhgation on your part 
PC Soft-Lite Prism Light Directing Block 


Send for these free Booklets... 


then 
ing Corpers 
Pitta Sot Fourth Avenue 
Dep 
on my part please 


wt obligation 
W itheu vour rae? 
Most of Daytt 


with rr 
asa Block 


\ 
pittsburgh 2 
| 


et 
Jo» Data 
: Name 
CORNING She Address 


City 


Distributed by Pittsburgh Plate Glass Company: by W. P. Fuller & Co. on the Pacific Coast, and by Hobbs Glass Ltd. in Canada 
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LIGHT-DIRECTING 
PC GLASS BLOCKS 
eye level with 
reflectonce coffings 
is 
4 ‘ 
/ 
GHT-DIFFUSING 7 
for wt ond 
ond where ceilings 
/ ore cluttered dirty be 
+. new completely redesigned for use in schools, offices, factories, homes, stores— 
. in accordance with the “IES Recommended Practice for Daylighting” ; 
| 
\ 
NOW! 
® \ ig 


{ copy of G Ls mew booklet “Quality 
Costs Less’ as yours for the ashing It 
shows wrth actual figures how the longer 
lamp life, ereater smp output, and 
lomeer fixture life that you cet 
General Electric ballast, mean 
m your pocket, Write Section 
{pparatus Dep srtement, Crenerai 
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fluorescent lighting installation 
When buying fluorescent fixtures 
Make sure you get 
/ | 
%y 


Mr. Alex Salvatori, President, 
Peoples Federal Sovings and Loon Assn., 
Wheeling, West Virginio, Director 
Federal Home Loon Bonk (Dist. No. 3) 
Pittsburgh; past president, West Virginia 
Savings ond Loan League 


these 4 low-cost modules are the "building blocks” 
of a perfect custom-fitting 


installation 

Siimiine Lomps 

modules fit together perfectly end 
te side, end to end, side to side 
to form more then 50,000 different 
lighting potterns...to fit any ceiling 

shape or size...mixing oll light 

: 4 40. Wott 1-12 sources in one harmonious system 

48° Type F Lomps with equal brigh ghevt (ne 

4 dark sides or ends)...s0 you con put 

: the light where it is needed! 

j 

‘4 


32.Watt 12° Circline 
lomp, ond 1 PAR Spot 
or Fieod Lomp 


dule 


U PAT OFFICE 


4 14-Wott 7-12 
15° Type F Lamps 


“‘we wanted the very latest and finest 
in everything, including lighting .. . 


chose Mitchell module 


It takes more than “‘just another fixture” to sell 

a bank president’ Mr. Alex Salvatori, head 

of Wheeling'’s Peoples Federal Savings and Loan 
Association, says: “When we decided many 

months ago to buy our new building and go into 

a complete modernization program, we were sure of 
one thing — we wanted the very latest and finest 

in everything, including lighting. We chose 
Mitchell Mopute, and I am very happy today 
that we made this decision. The lighting effect in our “ 
banking room has brought forth a remarkable 

amount of favorable comment, and we ourselves 

are most highly pleased with the job.” 


Mitchell MopuLe delivers 20°, more light, fits any 
architectural interior, provides custom appearance 
in unlimited pattern arrangements—at no more than 
the cost of ordinary fixtures. For any commercial 
installation — whether it calls for one unit or a 
hundred — specify MopuLe and deliver the greatest 
development in lighting since the fluorescent 


lamp. Write today for the full details 

MITCHELL MANUFACTURING COMPANY | 

2525 N. Clybourn Chicage 14, Illinois 

Send free 20-poge brochure describing MODULE | 

Nome | 

Address | 

City Zone Stote | 
Attention | 


module lights « benk wie 
in the lofty ond spacious banking 4 
room illustroted. . . . c “ie 
3 
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Lighting Fixture 


as Big as the Roo 


IT’S PLEXIGLA 


Here's the newest thing in large-area lighting —pure Light weight and shatter resistance permit its use in 
‘ lumimation without glare or shadows—diflused by large sections with complete safety and ease, and econ- 
large Purxteias plastiee panels, installed wall-to-wall omy of installation. Maintenance costs are negligible. 
And here's safety overhead, because PLENIGLAS ts 
heht, strong, shatter-resistant You'll find wall-to-wall diffusing panels in 
banks, drafting rooms, stores, classrooms and control 
Actually, white translucent Puextenas diffuses hight rooms — wherever glare-free lighting is desired, and 
so completely that shadows and glare simply vanish safety with savings is essential. Tell us about your 
Minimum absorption and maximum transmission of lighting problem. We'll be glad to send vou full infor 
light give full, even Ulumination throughout any mation regarding modern lighting with 
room, Brightness ratees are remarkably low 
CHEMICALS FOR INDUSTRY 
thick has seven times the impact 
strength of glass—vet wenhs less than half as much 
ROHM € HAAS 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


. 


Poge 8 


on better schoo! daylighting. o fac 
tvel, helpful book bosed an sound 
tested engineering principles 


FEBRI 


DAYLIGHTING AUTHORITY 


tells how to 


ot ow 16 page guidebook 


Following years of research at Southern 
Methodist University, Professor R. L. Biesele, Jr.. 
chairman of the Daylighting Committee of the 
Illuminating Engineering Society, has reported 
his findings them available 


for all who are interested in better classroom day- 


two 


Fenestra® has made 


lighting. 

These tests show how every school can afford the 
kind of lighting needed for better seeing, better 
attention to work, better health. It's a matter of 
using clear glass in windows big enough to do the 
job, of light-reflecting surfaces to redistribute the 
daylight and avoid annoying bright spots, of proper 


CnESTIA 


PANELS 
DOORS 


aky 1950) 


WINDOWS 


Daylighting 


with economical 


commercially-available materials 


seating arrangement, etc. This is all explained in 
our new book and backed up with scientific proof 
of the methods recommended. 

Standardization of types and sizes, plus the use 
of solid, rolled-steel casement sections of advanced 
design, assembled by craftsmen of America’s oldest 
and largest steel window manutacturer, provides 
windows of outstanding high quality at economical 
windows which provide easy opening, 
control of fresh-air fire-safety, easy 
cleaning. See your Fenestra representative (listed in 
your Yellow Telephone Directory)—or mail the 


prices 
ventilation, 


coupon—fo. full details. 


DETROIT STEEL PRODUCTS COMPANY 
Dem. 

2285 E. Grand Bivd 

Detrou 11, Michigan 


Please send immediately your free new booklet 
on “Bewer Classroom Daylighting 
Name 
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“LIGHT BEAMS” for 


_ UILDING FOOT-CANDLE LEVELS 
She e This actual photograph of a pendant mounted Monroe” 


Slimiine Luminaire proves our point that it’s “built like 


‘i 
96° 1-12 SLIMLINE and a bridge.”’ The “‘Monroe”’ is not recommended for heavy 
foot-traffic, but its bridge-like construction provides 
STANDARD 40-WATT for perfect alignment on continuous runs with hangers 
spaced only at every 8 feet. This minimum of hangers 


lL U M | N A | R ES and the unit's rugged construction mean reduced in- 


stallation costs and improved appearance. 


Framed plast«. aluminum of steel wde ponels 


tes end In design, in construction, in flexibility of use—the new 
« in continvoys row **Monroe” is the ideal fluorescent unit. Its efficiencies of 
up to 83°; with 25 35° shielding; its low initial cost; its 


edividvally o 
long service life add up to good lighting at economical cost. 
WRITE TODAY for complete information on the 
i* “Monroe” and other Fivorescent Lumingires in 
rmatfie<tor the Pittsburgh Permofiector Presidential Series. 


PITTSBURGH REFLECTOR COMPANY 


41) OLIVER BUILDING * PITTSBURGH 22. PENNSYLVANIA 


Permatiector Lighting Engineers in All Principal Cities 


LIE MINATING ENGINEERING 
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Your most adaptable fluorescent lighting medium... 


ITOOo 7 This photograph gives you an idea of how 


well CORNING ALBA-LITE diffuses fluo 


rescent light especially desirable for 
SASL 


ALBA-LITE "66" brightness control are contained within a 


othice work. The qualities of diffusion and 


DOT), thin opal glass panel. This makes ALBA 


LITE adaptable to almost any type of in 
ALBA-LITE "77" 


stallation whether recessed or exposed 
There ts no limit to the design flexibility 


that can be achieved with ALBA-LITE. It 


is obtainable flat or bent in four standard 
patterns as shown 

Widths vary from 2” to 24”, lengths from 
8” to 100”. Ie may be used tn fixtures, or 
glass ceilings, as required 

Bulletin LS-17 describes this versatile 
lighting glassware in detat!l and sllustrates 
many ways it is being used. This new WO 
page bulletin is yours for the asking. Use 


coupon below 


CORNING GLASS WORKS | CORNING GLASS WORKS 


CORNING, NEW YORK 


Dept. 1E-2, Corning, N. Y. 


Please send me free copy of your bulletin \S-17 describing 


bux Chadd CORNING ALBA-LITE 


FOR EFFICIENT, ATTRACTIVE LIGHTING... 
CORNING ALBALITE for diffusion of Pucrescent ight . CORNING FOTA.-LITE for high lowe! illum 
notion CORNING brand LENS PANELS and PYREX brand LENSLITES for prismatic ight contro 
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WITH NEW BRYANT PUSH CONTACT 
LAMPHOLDERS FOR ALL 


SIZES OF SLIMLINE LAMPS 


Bryant now presents a NEW line of quality Push Contact Lampholders with 


these important feature 
UNIVERSAL —they accommodate al! types of Slimline Lamps 
COMPACT — of Space 


TO 4" lay stranding simplifies wiring (eliminates dipping 


or twisting of wire end All four dewices 
stranded. | 32" insulation, 1000 Volt, 90 ( 


are equipped with No. 18 
Thermoplastic wire 


MADE OF WHITE THERMO-SETTING PLASTIC 


PLUS THIS EXCLUSIVE BRYANT FEATURE... 


High voltage devices Nos. 4570 3 )? are so designed that 


when the lamp pin tsi ted, the mtact in the plunger moves 
back and the end of the lamp seats firmly against the spring 
actuated plunger, wile the opposite lamp pin is being inserted 
When the lar p is in place the 


providing greate 


1 the low voltage lamphoider 


» lampholder 


THE BRYANT ELECTRIC COMPANY 
BRIDGEPORT 2, CONNECTICUT 
ANGELES 


CHICAGO e LOS 


WHEN THE SLIMLINE PROBLEM 
iS SIZE 


No. 4569—Butt-On Mounting, for low voltage 
primary 660 Watts, 250 Volts, two twelve inch 
white leads. 


. 


No. 4570 — Butt-On Mounting, for high voltage 
secondary 660 Watts, 1000 Volts, one twelve 
inch red lead 


‘ 
No. 4571 —Flush Mounting with Bracket, for low 
voltage primary, 660 Watts, 250 Volts, two 
twelve inch white leads. 


—_—_~ 


No. 4572—Flush Mounting with Bracket, 
for high voltage secondary, 660 Watts, 
1000 Volts, one twelve inch red lead 


derwriters Laboratones, tac 
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When your lighting plans coll for a luminaire to 
answer a-specific lighting problem, spperty SUN 
ineered to provide specifcatypes of 
light Kiftribution, Sunbeom's complete’ lighting 
line if vurefo contain a luminaire with 
your plans. For further information please write 
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Let’s Consider | the Comfort INDEX TO ADVERTISERS 


— February, 1950 


Acme Electric Corp. 


Bryant Electric Co 


ar 


a Corning Glass Works 19A 
¥ Curtis Lighting Inc. 4A 
Day-Brite Lighting Inc. 8A 
Martin sheeting provides greater comfort 5 ways. Detroit Stee] Products Co. 17A 
1) HIGH LEVELS OF ILLUMINATION — up to 1000 
2) LOW BRIGHTNESS never before wes tech low | Luther O. Draper Shade Co. 23A 


brightness possible at any level of illumination. 
3) SOFT SHADOWS —helios ratios amaz ngly reduced. 
4) MAXIMUM UNIFORMITY — identical light in- Dunbar Glass Corp. 23A 
tensity from wall to wall. 


5) ELIMINATION OF GLARE — complete absence of : P 
ofan. General Electric Co., Apparatus 14A 


Free samole and price list are yours on request. 


‘ General Electric Co., Lamp 12A 
‘ Ed 6A, 7A 

MAHI N win F. Guth Co 
346 Somerville Ave. Somerville 43, Mass. Holophane Co. Inc 5A 


Kopp Glass Inc 


7écs BETTER FLUORESCENT 
sMOHTING PERFORMANCE Martin Electric Products Co 22A 
VISIBLE TO Mitchell Manufacturing Co. 15A 

5 YE Photovolt Corp. 23A 


Pittsburgh Corning Corp 13A 


Pittsburgh Reflector Co 18A 


R.L.M. Standards Institute Inside Back Cover 


possible to pick out Acme Electric fluorescent ballast 


vipped fixtur b ore these important 
lamp Rohm & Haas Co., Plastics Div. 16A 


fixtures light up ot the some instant os a result of full 
rated output. Second—no flicker in operation be- 


voltage complies te tame oper Sandee Manufacturing Co. 9A 
@ting voltage. Third-noise-free becouse cores have no 
loose laminations, are thoroughly impregnated and sealed Sunbeam Lighting Co 21A 


in compound These are few of the importont features 
of Acme Electric ballasts thet assure better performance, 


and longer service to Avorescent lomps Sylvania Electric Products Inc Back Cover 
ACME ELECTRIC CORPORATION 
292 Water St. Cuba, N. Y. F. W. Wakefield Brass Co Inside Front Cover 


A . Westinghouse Electric Corp., Lamps 24A 
Floctr 
| v Lc Westinghouse Electric Corp., Lighting 1A 
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WINDOW SHADES OF SPECIAL DESIGN 


for Full Range Daylighting or Darkening. 


Your Building and Equipment file should 
contain a copy of “Specify the Line of 
Special Design,” furnished promptly upon 


| FOR PORTABLE 
DARKENING 


FOR BEST LIGHT — 
CONTROL FOR DARKENING The DRAPER PAKFOLD is adapted 
to windows of practically any size— 
Suede gy Be extremely wide or multiple sash unit easily and quickly moved to various 
MOUNTABLE fixtures for windows apply the Draper X-L Window  ciassrooms—gives excellent dorken- 
metal sash. Shading Unit. (Patented) ing. (Patented) 


LUTHER O. DRAPER SHADE CO., Dept. MB2, SPICELAND, INDIANA 


-PHOTOVOLT 
UNIVERSAL PHOTOMETER 


GLASS 


for lighting 


Dunber, Americo's most versotile 
gloss plont, offers you 38 yeors of 
gloss moking know-how 

Complete (1) iding, (2) ing 
and (3) cutting facilities all in one 
locetion provide efficient, economical 
production ond rapid service 

Let ws quote on your special shopes 
Or, possibly one of our many stock 
blenks will seve you money ond 
time 

Write for catelogves on Dunber 
“Lighting Glesswore” ond “Dunber 
Gloss Cylinders” Address Box 23 


A photoelectric foot-candle meter of high sensitivity 
for accurate measurement of all types of illumination. 


QDunkar @ 4 measuring ranges: 0-5, 0-25, 0-100, 0-500 ft.-cdi. 


@ Simple in operation, dependable, conveniently portable 


Corporation Available with cosine-corrected photocell scorch unit 

DUNBAR, WEST VIRGINIA Also: Mod. 210 with twin-photocell search unit and 

NEW YORK CHICAGO -CLEVELAND-LOS ANGELES 0.005 ft.-cdl. / div. for clear registration of lowest 

light levels in street and highway lighting surveys. 
Write for Bull. No. 200 to 


PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 
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Yes, one Westinghouse fluorescent 
lamp now lasts as long as 3. In 
average store installations, for 
example, it lasts 22 years; in 
average one-shift offices or fac- 
tories, 3 years. You actually buy 
lamps only '5 as often! You also 


save on the time spent replacing 
burned-out lamps. So, start get- 
ting these economies now. Next 
time specify Westinghouse flu- 
orescent lamps. Lamp Division, 
Westinghouse Electric Corp., 
Bloomfield, N. J. 
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There is NO SUCH THING as 
an RLM TYPE Lighting Unit! 


Either it is RLM CERTIFIED or it is NOT. 
The Only Way To Be Sure Is To 


SEE the RLM LABEL! 


Looks can be deceiving in lighting units, 
too! A lighting unit may LOOK like an 
RLM Unit, it may have a similar out- 
ward appearance, contour, shielding 
angle, etc but unless iw sus made in 
accordance with RLM Standard Specifi- 
cations and carnes the RLM Label, it is 
mot an RLM Lighting Unit. There is no 
such thing as an “RLM Type” chat does 
not have the label 


Why No “RiM TYPE"? The aim Label on 
fluorescent and incandescent lighting units, 
not only assures the buyer of design and 
construction that meets certain minimum 
standards*, but also provides him with a 
WARRANTY of UNIFORM QUALITY. 


Only those products of lighting manufac- 
turers which are comsstently proved to be of 
uniform qualtty and meet the published speci- 
ficanons of the Institute are permitted to 
bear the Rim Label. This uniformity of quality 
1s of exceptional importance to all those who 
buy, use, specify, recommend 
or sell lighting equipment. 
essential to uniformly satusfac- 
tory lighting equipment per 
formance, that each unit in the 


system perform with equal efficiency to the 
other that ballasts function with uniform 
efhiciency ... that the reflection factor be 
form from unit to unit... that the units be of 
uniformly durable construction with the 
identical-gauge steel and the same thickness 
Porcelain Enamel. Such uniformity reduces 
to a minimum the plague of spotty perform. 


ance by individual units in a hghung system 


How RLM Checks Uniformity of Quality 
According to the RLM testing and inspection 
procedures, representatives of the Electrical 
Testing Laboratories periodically visit planes 
of all num member-manufacturers. They take 
lighting units nght off the assembly lines and 
out of stock for testing and inspection at their 
laboratories. They may also obtain test sam 
ples directly from the distributors’ shelves 


This Advertisement is published in the Interest of 


the Entire Lighting Industry by 


or out of contractors’ stocks in order to check 
Uniform Quality at every level of distribution 


This activity of the aim Standards Institute, 
which makes possible the Warranty of Uni- 
form Quality, is not duplicated by any other 
agency in the hghtung industry. That is why 
rim Type” 


there is no such thing as an 
Lighting Unit 


FREE SPECIFICATIONS BOOKLET! This 
up-to-date 46-page 
booklet tells why it is 
important to SEE THE 
RLM LABEL before buy 
ing of specifying 
lighung units. It con 
tains all RLM Specifica 
tions, covering vital 
construction and per 
formance factors that 

should have major consideration by the buy- 

ers and specifiers. It 1s an indispensable help 

inthe sale of industrial lighting units. For your 
comphmentary copy(orcopres), 
sent without obligauon, write 
RLM Standards Institute, 
Suite 825, 326 West Madison Sc, 
Chicago 6, lino. 


“Every RLM Unit Must Conform with Certain Minimum Standards such as these: 


Eneme! Ref. ~all RLM 
must have a specshed thickness of 


Genuine Porcelain Enamel fused to steel 
This unsurpassed high reflection, huh 
diffusmon reflecting surface the only 
commercially available harsh that cannot 
deterorate of corrode Sumple soap and 


water cleaning quickly restores « to 
onginal ethoency 


High-Qvelity Bellests RLM 
Unis must be equipped with Ceruhed 
Ballasts which prevent high temperature 
ballast operanons, supply proper starting 
current and maintain proper operating 


warts to the lamp Because of then high 
power factor, present capacity 
can be uwulized most efhcrently 

Reflector Design — every RLM muse 
conform with the most accepted proc 
ples of Engineering. Such 
protects the workers eves while 


deliwermg, not only the most per 
dollar, but also the required quality of 
light for the undivedual seeung cask 


Seund Construction — RLM Units must 
comply with high fabrication and mate- 
reals to standards of maximum 
resestance to sag, distornon and breakage 
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FLEXI-MODULE LUMINOUS 
CEILING WAY. 


- 


most modern The handsome new Jordan Marsh 


Men's Store in Boston is up-to-the- minute from 
floor to And that is Sylvania’s Flexi- Module 


Luminous Ceiling, brand new and already showing the way to 
greater beauty and practicality in interior illumination. A 
pattern with a purpose! 


most flexible Sylvania’s Flexi-Module system is 


simplicity itself to install and maintain. 

The grids may be cut to fit ceilings of any shape. Fixtures 

properly spaced illuminate floor area with soft diffused light 

. fixtures concentrated above the sub-ceiling provide high 

intensity lighting . . . spot lights can be prone i to grids to 
accent special dis 


most Syl ania Flexi-Module Lumi- 


nous Ceiling gives remarkable 

savings . . . the louvered sections screen all fix- 

tures; thus decorative, expensive fixtures are not needed. Such 

installations as air-conditioning ducts, sprinkler systems, tele- 

me and electrical wiring and other utilities need not be 

ied in concrete, but can be hung on the true ceiling. And 

because everything is hidden above the sub-ceiling, mainte- 

nance too is easier, less expensive. For full information call 

your local Sylvania office or write Sylvania Electric Products 
Inc., Ipswich, Mass. 


FLUORESCENT LAMPS, FIXTURES, WIRING DEWCES; SIGH BUBING; LIGHT BULBS TOLAMPS; RADIO TUBES: CATHODE RAY TUB TRONIC DEVICES 
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